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DESIGN of the 
MONARCH “35” 





TRACTOR 


R ORDER to fill the need for a high quality 
track-type tractor of modern design and medium 
price that could be used in road work and in agri- 
culture where a heavier unit would be impractical, 
the engineers of the Allis-Chalmers Manufactur- 
ing Company undertook the design of the present 
Monarch “35”. 

The greatest problem in the manufacture of the 
Monarch “35” was undoubtedly that of securing 
the quality desired for this type of machine at a 
price that would assure its greatest possible sale. 
Quality is essential because of the severe duty to 
which such machines are invariably subjected. The 
procurement of these requirements in the “35” 
represents probably the greatest achievement of 
this division of the company. 

The inherent quality of the machine was se- 
cured from well-planned design and careful choice 
of materials. Its price was made possible by 
simplification of construction and a design which 
permitted the most efficient manufacturing proc- 


esses, attained by the use of the most modern types 
of production equipment. Manufacturing con- 
siderations had an important influence on the de- 
sign of each component. Another factor taken 
into account was that of accessibility of the princi- 
pal parts without the necessity of disturbing adja- 
cent assemblies. 

Power, performance, and economy in track-type 
tractor operation have been made available to a 
very high degree in this unit. In addition, our 
engineers have not overlooked the matter of 
appearance; the Monarch “35” looks good. It 
represents a product of which the Allis-Chalmers 
Manufacturing Company is justly proud, and 
meets the requirements of capacity and price in 
that it develops 40 hp. at the drawbar and sells for 
less than $2500, a relatively low cost per 


horsepower. 


Sales Manager, Monarch Tractors Division, 
Allis-Chalmers Manufacturing Company 











esigning for 
Severe Service 


By E. F. NORELIUS 


Chief Engineer, Monarch Tractors Division, 
Allis-Chalmers Manufacturing Company 


EAVY - DUTY opera- 
tion over long periods, 
severe dirt conditions, 
and limited space call for the 
best materials available in de- 
signing a track-type tractor 
suitable for construction 
and farm use. Far from 
being a lumbering ve- 
hicle, such a tractor em- 
bodies the latest developments 
that automotive engineering 
has to offer. It must be able 
to be operated in any speed at 
full engine torque for several thou- 
sand hours without the necessity of 
an overhaul, whereas the average pas- 
senger car design is based on a life 
of about sixty hours in low speed 
with full torque. Obviously, anti- 
friction bearings are essential through- 
out the construction of the mech- 
anism, and one of the problems of 
design was to select the most suitable 
hearing for each particular location. 
Considerable study was also given to 
the question of lubrication, particu- 
larly of isolated mechanisms. In gen- 
eral the solution was in the adoption 
of industrial type pressure fittings. 
The first question to be answered 
is why the track-type tractor? In the 
first place, when operating over soft 
ground, as is often the case, the track- 
type is more efficient mechanically 
than the wheeled type because of its 
greater traction surface and low 
ground pressure, reflected in less soil 
depression and hence less work done 
as compared with a wheeled type. In 
fact. official Nebraska tests show that 
even on hard ground the track type at 
average speeds consumes less fuel per 
drawbar horsepower than the wheeied 
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THE DRIVE is through a 
three-speed transmission and 
two steering clutches 


type. Another important factor is 
that of slippage. Because of the fact 
that the entire weight load comes on 
the track with its large effective area, 
there is less slippage with a greater 
ratio of drawbar pull to weight of 
vehicle. With the wheeled type this 
ratio rarely exceeds 0.4; with the 
track type a 1-to-1 ratio is possible 
with only 10 per cent slippage. 
Compact weight distribution of the 
chassis is also possible, and it is easy 
to obtain the balance necessary for 
good riding qualities and maximum 
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Low prices per horsepower and 
operation without failure were 
the objects sought in this design 


power requirements. The 
length of tread is a compro- 
mise among the several factors 
of weight distribution, lateral 
and forward stability, and min- 
imum overhang at front and 
rear. 

In setting out to build 
the Monarch “35” trac- 
tor, the object sought 
was to develop a design that 
could be produced economically 
so as to give the most horse- 
power per dollar invested and, 
at the same time, one that would 
stand up under severe operating con- 
ditions without failure. This last 
factor is particularly important when 
it is considered that these tractors are 


employed in isolated districts far 
from the help of even a second-rate 
repair shop. For the same reason, 


the parts must be made easily access- 
ible and replaceable so that the unit 
can be serviced in the field without 
the aid of skilled mechanics. The so- 
lution lay in the highest types of mate- 
rials possible, heat-treated wherever 
feasible, and in designing each mech- 
anism of both the tractor and the 
engine with the above mentioned 
ideals constantly in mind. 

Many unconventional features are 
incorporated in the engine, which is 
the company's own design and make. 
Reference to the cross-sectional views 
will give an idea of the general lavout. 
Four cylinders are provided, giving 
a displacement of 461 cuin. with à 
43-in. bore and a 61-in. stroke. Un- 
der full load, the speed is 930 r.p.m.. 
and the maximum power developed at 
the drawbar is 40 horsepower. 

A feature of the motor design * 
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the removable cylinder sleeves, which 
have a push fit in the one-piece nickel 
cast-iron cylinder block. The con- 
struction is such that the sleeves can 
be withdrawn simply by removing the 
cylinder heads carrying the overhead 
valves. Because of the free water 
passage surrounding the smooth bar- 
rels, efficient cooling is obtained. 
Nickel iron is used for the sleeves, 
and for the pistons as well, but of 
higher nickel content than the block, 
better bearing surfaces being obtained 
by the refined, homogeneous structure 
of the metal. As an added precau- 
tion, the blocks are cast in baked sand 
molds, rather than in green sand, to 
prevent undue chill. Seal of the water 
jacket at the bottom of the sleeve 
where it enters the crankcase is by a 
compressed rubber packing, which be- 
comes vulcanized in place under the 
influence of the motor heat. 


Y CAREFUL control of piston 

castings, it is possible to hold the 
inside unfinished diameter of the skirt 
to within close limits, making a thin 
wall feasible and cutting down the 
weight. Furthermore, uniformity in 
weight is secured, but in assembly 
each set of pistons is selected by 
weighing. Three 4-in. cast-iron com- 
pression rings and one oil control ring 
are used. The carburized piston pin. 
14 in. in diam., has a light driving fit 
in the piston boss and is secured in 


FEATURES of this tractor mo- 
tor are: removable cylinder 


sleeves; two-compartment crank- 
case; and unique fan and pump 
mountings 
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piace by a single capscrew and lock- 


washer. It rides in a bronze bushing 
pressed into the eye of the connecting 
rod. Extra clearance between the pis- 
ton bosses and the rod end allows for 
any discrepancy in servicing the mo- 
tor in the field. 

Four alloy steel connecting rod 
bolts, instead of the usual two, hold 
the cap of the connecting rod in place, 
and in this way distortion of the cap 
under load is prevented, making pos- 
sible a higher ratio of useful bearing 
area; that is, the bearing cap will not 
tend to cock and localize the pressure 
on one side. Lubrication of the wrist- 
pin bushing is through a copper tube 
leading up the rod from the crankpin 
bearing. The section of the rod is 
unsuited for deep hole drilling. 

The crankshaft, which is 3 in. in 
diam. at the three main bearings and 
23 in. at the crankpins, is drop forged 
from SAE 1045 steel, then heat- 
treated, turned and ground. The bear- 


ings, subjected to low unit pressures. 


are bronze-backed babbitt for the 
main bearings and centrifugally spun 
babbitt for the connecting rod bear- 
ings. Lubrication is through oil pass- 
ages drilled in the usual way. 

An unusual solution of an old 
problem is the combination fan and 
pump mounting. The pump, which is 
a non-shrouded impeller type, oper- 
ates in a large water chamber, draw- 
ing its supply through cored passages 
connected by hose to the bottom of the 
radiator. The combination fan hub 
and pulley is designed so as to center 
the pull of the two Texrope V-belts, 
in conjunction with the overhung 
weight load of the fan, directly over 
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CORED in cylinder block, 


passages 

head, and valve cover lead oil vapors 

from the crankease to the weeping- 
type breather filled with hair felt 


the single ball bearing which thus car- 
ries practically all of the radial and 
entirely all of the thrust loads. There 
is a greaseless bushing at the pump 
packing, which acts as a radial stabil- 
izer. Lubrication of the ball bearing 
is by grease through a Zerk fitting. 
To provide for tightening the belt, 
the bearing brackets are mounted ec- 
centrically to the disk end of the cast- 
ing, which engages a bored hole in the 
cylinder block and is held thereto by a 
clamp ring, thus permitting adjust- 
ment of the belt tension by rotation of 
the housing. Nitralloy is the material 
of the pump shaft. 


Y THE use of overhead valves 

centered over the pistons, com- 
bustion space is simplified as it is then 
a part of the enlarged cylinder bore. 
Manifolding is also simplified by pair- 
ing off cylinders on the intake side. 
With this construction, the intake 
manifold is completely surrounded by 
hot water to improve the carburation. 
For the valves, Silcrome metal is used, 
the stems sliding in removable nickel- 
iron guides. Lubrication of the valve 
mechanism is through drilled holes in 
the rocker arm shaft and in the arm 
itself, carrying oil to the rocker bear- 
ings and to the ball and socket of the 
push rod. At the lower end of this 
rod is a hollow cylindrical, hardened 
steel cam bearer designed to assure 
positive seating of the rod and long 
wear life. Necessarily the valve 
mechanism is completely protected 
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from dust, and the same cast-iron cover also contains the 
breather filter, which is of the “weeping” type. Connected 
cored passages in the block, the head, and the covers 
allow the oil vapors to exit through several inches of hair 
felt held between wire screens, which form the filter. 

A problem in track-type tractor operation not encoun- 
tered in ordinary automotive operation is the condition 
that the vehicle may be working at angles up to 40 deg. 
in any direction. In fact, the center of gravity of the 
Monarch tractor is low enough to allow it to be tilted to 
49 deg. before it topples over. This introduces a problem 
in engine lubrication that is overcome by a duplex crank- 
case and dual lubricating pump. 

Reference to the cross-sectional view will make the 
construction clear. A cast-iron plate divides the lower 
part of the crankcase at the rear and traps a quantity of 
oil when the tractor is climbing at a steep angle. In this 
event the regular screened pump sump is “high and dry,” 
so that resort is made to an auxiliary copper tube con- 
nected to the intake of the auxiliary geared pump, the 
open end of the tube drawing oil from the upper partition 
of the case at the rear. 


IMING, governor, and generator gears are of nickel 

cast-iron with cut helical teeth. The gear on the 
crankshaft is of hardened steel. With this design wear 
takes place on the train gears where replacement is easy. 
Another provision to reduce wear is the Purolator oil 
filter. Backlash is held to 0.002-0.003 in. Incidentally, 
the cast-iron gears are not as noisy. 

The governor is of conventional form, operating on the 
flyball principle, and is built into the motor. 

An air cleaner is also built in and is divided into two 
sections. In the first about three-quarters of the dust is 
removed centrifugally; in the second, the remainder is 
collected in an oil-soaked filter of large capacity. 

Consistent with general automobile practice, the master 
clutch is the single-disk type, the driving disk with the 
clutch facings riveted to it, and the two pressure plates 
being of cast iron. Its size is such that low unit pressures 
are involved, even under full load. The driven hub is 
keyed to an extension of the sliding gear shaít of the 
transmission, the design of which is illustrated. All gears 
in the 3-speed set are 20-deg. involute form cut from 
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IN THIS three-speed transmission, the drive goes out 
through an overhung bevel pinion. Carburized and 
heat-treated nickel steel gears are used 


SAE 2315 nickel steel, carburized and hardened for long 
wear life. -The upper spline shaft is cut from SAE 
3145 chrome nickel steel, heat-treated to give strength 
and stiffness. For the lower spline shaft, with overhung 
bevel pinion forged integral, a 5 per cent nickel steel, 
SAE 2512, was chosen. Adjustment of this bevel pinion 
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is by shims placed between spacing rings at the far end 
of the spline shaft. Three forward speeds corresponding 
to tractor speeds of 1.84, 2.75 and 4 miles per hour are 
obtained, together with a reverse speed of 2.12 miles per 
hour at the full load engine speed. Bearing sizes have 
been selected extra large, particularly for the one located 
next to the bevel pinion. 

From the bevel pinion, the drive passes through a bevel 
gear and two steering clutches, through which, in turn, 
power is transmitted to spur pinions, thence to ring gears, 
and finally to the driving sprockets. The bevel gear, 
which is 34 per cent nickel steel, is bolted to a hub forged 
integral with a sleeve, or quilt, through which passes a 
long splined shaft, the same that engages the driving 
hubs of the steering clutches. To obtain balance in 


Shim 
adjustment 











STEERING action is obtained through 
the medium of two  multiple-disk 
clutches in the track drive train 


strength of the teeth, the bevel pinion teeth have long 
addenda ; the gear, short addenda. Timken bearings sup- 
port the quill on each end. 

Because the steering clutches are of the multiple-plate 
type, operating dry, whereas the bevel gear operates in 
an oil bath, it is necessary to place these mechanisms in 
separate housings and to provide hydraulic stuffing boxes 
between them to retain the lubricant in the middle or 
gear case. In addition oil flingers supplement the pack- 
ing. Ball bearing throw-outs, not shown in the cross- 
sectional view, are used to disengage the clutches under 
the control of the steering wheel. For short-radius turn- 
ing, brakes are applied to the outside of the malleable iron 
clutch cases through the medium of foot levers, enabling 
rapid maneuvering of the tractor. 


HE final drive pinion is straddle mounted between 

two ball bearings, and on the overhung end of its in- 
tegral shaft is keyed a hub to which the clutch-brake 
steering drum is bolted. This pinion is of SAE 2512 
steel, carburized and hardened, and has 20-deg. teeth of 
long addenda mating with short addenda teeth on the 
gear, which is made of a lower nickel content steel, SAE 
2320. Both the drive gear and the heat treated cast alloy- 
steel track driving sprocket are bolted to a common mal- 
leable sleeve revolving on a pair of opposed Timken 
bearings. The inner races of these bearings are mounted 
on a dead shaft which is pressed into a pocket bored in 
the transmission case. To the outboard end of this stub 
shaft is attached the main pivot bearing of the track 
frame the axis of which necessarily must be coincident 
with the sprocket axis. 

Since the driving sprocket operates in muck and mire, 
the matter of adequate closures to protect the driving 
mechanism is paramount. In essence, the solution is 
labyrinth seals in conjunction with packing glands. To 
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protect the seal further, a pressed 
steel guard covers the whole and pre- 
vents the direct dropping of dirt into 
the seal. On one side of the sprocket, 
the labyrinth is formed by a sheet 
metal flange revolving between two 
fixed and concentric pressed steel 
cups. Four rings of $-in. packing are 
placed between the gear hub and the 
gland, and compression is applied to 
them through a packing ring with 
three pins extending outwardly. 
Three corresponding capscrews 
mounted in the track frame housing 
bear against these pins and provide the 
necessary adjustment. This construc- 
tion was resorted to because of space 
limitations. A simpler form of laby- 
rinth and a conventional packing gland 
are also placed inside the sprocket, 
which obviously must have running 
clearances of both sides of its hub. 

Both the transmission and the drive mechanism are 
contained in a one-piece casting which gives a rigid 
foundation for the entire unit. This casting takes the 
place of the transmission case and rear axle housing of 
a wheeled tractor, and with the motor forms the chassis 
of the vehicle. In this way several desirable features are 
obtained : rigid construction, complete enclosure of work- 
ing parts, clean appearance, economy of manufacture, 
and ease of maintaining necessary accuracy.  Accessi- 
bility without sacrifice of strength is the essence of this 
unit construction. Necessarily thorough closure of parts 
from dust and dirt and operation in oil baths is at the 
expense of this accessibility so that a compromise must 
be made. For example, to show how accessibility has 
been considered from a servicing point of view, it is 
possible to remove the steering clutches completely with- 
out disturbing the track, the final drive housing, or the 
bevel gear mounting. 


oes much attention has been paid to the 
track itself. It has no original features, but repre- 
sents the solution of a problem where wear resistance is 
paramount, and where economy of manufacture must alsc 
be taken into consideration. Formerly a forging was 
used for the shoes ; in the illustration is shown a modified 


DETAILS of the track. The shoes are sheared from medium- 
carbon steel channels, the side bars are steel forgings, and 
the pins and sleeves carburized low-carbon steel 
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TRACK DRIVE proper, showing the clutch- 

brake drum, drive pinion, and sprocket drive. 

Because of severe dirt conditions, the matter 
of closures is paramount 


channel shape that is put through the rolling mill in 
beam lengths and then cold sheared and pressed to final 
shape. The material is SAE 1045 steel, heat-treated to 
proper hardness. Two drop-forged 0.45 carbon steel 
side bars are held to the track shoes through four chrome- 
nickel steel bolts with extra high nuts for added strength 
and safety against backing off. (Contact with the sprocket 
is through a hardened steel bushing, cut from seamless 
tubing and centerless ground after hardening. This 
bushing revolves on a low-carbon steel pin, carburized 
and heat-treated. The rail is formed with a decided 
side angle so as to give smooth action with the flanges 
of the truck wheels without undue cutting when taking 
side thrusts. 

Through the medium of five truck wheels in each 
frame the weight of the vehicle is transmitted to the 
track. These wheels revolve on Hyatt roller bearings 
carried directly on a dead shaft keyed into cast-iron 
brackets, which are bolted to the truck frame. By using 
a carburized and hardened shaft of about 400 Brinell, an 
inner race is dispensed with. Labyrinth construction 
formed by the wheel hub and bracket hood prevent the 
entrance of dirt in conjunction with two cork seals mat- 
ing at a 45-deg. angle and held in intimate contact by 
spring pressure. An identical closure is used for the 
large front idler wheel, which is mounted so as to be 
free to slide back against spring pressure when an 
obstruction comes between the track and wheel, thus pre- 
venting the possibility of damage. 


E THE same view that shows the cross-section of the 
truck wheel, the three-channel construction of the 
truck frame can also be seen. The channels are standard 
shapes planed on the three outside surfaces for accurate 
assembly. 

What is probably the most unusual feature of the 
Monarch “35” tractor is the crank equalizer or stabilizer. 
In the development of the track-laying type of tractor, 
the problem has always been to stabilize the truck roller 
frame properly, generally obtained through an axle at 
the rear of the truck. The result has been that loads 
coming on the truck frame at its forward end had a great 
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leverage about this rear axle and placed extreme stresses 
on it and on the truck frame. In this tractor an attempt 
has been made to transfer these loads to the main body 
of the tractor through as short a distance and as short 
members as possible through an equalizing crank. The 
function of the crank is entirely one of stabilizing the 
truck and holding its proper relation to the main body 
of the tractor when the truck rocks in going over uneven 
ground. The equalizer spring carries the entire weight 
load, the ends being free. 

Connection of the crank and its bearing bracket to 
the frame is through two parallel shafts upon which the 












Outer and 
inner cork 
seal 


TRUCK WHEEL mounted in the track frame. 
Labyrinth and split cork seals protect the Hyatt 
bearings from the entrance of dirt 


bracket is allowed to slide to compensate for variation 
in radius about the rear axle support. Maximum move- 
ment of 4; in. is allowed. Dirt is prevented from getting 
on the parallel shafts by leather boots fastened to the 
crank bracket and to the supports for the parallel bars. 
The crank construction is shown in the figure below. For 










Thrust’ 
washer 





CRANK EQUALIZER mechanism employed to keep 
track frames in alignment and at the same time 


allow unrestricted motion about the support axle 


at the rear 


both the crank bearing and the guide rod bushings, bronze 
is employed. The inside ends of the cranks, which 
function independent of each other, are also carried on 
bronze bushings covered by a single steel sleeve to protect 
the bearings from dirt. This sleeve is clamped in bracket 
caps secured to the lower crankcase. 

It is thus seen that alloy steels and iron, heat-treated 
parts, ingenious mechanism, and engineering balance all 
play their part in making a serviceable product for 
severe-duty operation. 
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Vanishing Power 


By PauL B. SWINTON 


“IT’S WONDERFUL how some people think that 
they get something for nothing.” 

“The hope for a fortune without effort breathes eter- 
nal in the human breast,” I countered, noting the smile 
of disgust on my companion’s face. 

“That is not quite in line with what I was thinking 
of,” answered my newly made acquaintance. “For almost 
five years we have been furnishing motors to a concern 
here in town who make an apparatus with a 3-hp. motor 
mounted directly on the machine. 

“About six months ago this company started research, 
and naturally the first endeavors were toward improving 
product. The head of the testing division is ‘daffy’ on 
his pet subject, ‘operating efficiency.’ It wasn’t long 
before he started making very elaborate tests on the ap- 
paratus. I don’t know much about it, but I believe he’s 
good at it. The only trouble was that after he had 
measured the productive power output he deducted it 
from the electrical power input and charged the differ- 
ence to motor losses. He did allow for friction losses, 
but even so, there was a big power consumption unac- 
counted for, and this he charged to motor losses. He 
should have known better, because motor losses are dis- 
sipated as heat, and according to his figures the motor 
would have been almost red hot. 

"Day before yesterday I came down here in answer 
to a very loud complaint that our motors were showing 
only about fifty per cent efficiency. When I got to the 
test department they had the apparatus all set up for 
testing one of their stock outfits. I went over the data 
very carefully but couldn't find anything wrong so I 
asked them to run the machine, which they did. 

"It didnt take me long to see what the trouble was. 
I have seen it in other set-ups. The motor bracket and 
supporting frame were too light with the result that 
heavy vibrations were set up and carried down through 
the base of the machine to the floor it was standing on. 
Just for fun I asked the test engineer where they had 
located the other motor that was shaking the building. 

"You see, the engineer had been measuring the elec- 
trical power input to the motor and charged up the 
difference between that and the power delivered to the 
machine, as motor losses, not giving the motor any credit 
for the work it was doing in furnishing the vibrational 
energy that was being dissipated through the floor. Nat- 
urally, the motor, figured on that basis, showed up a 
very low efficiency. 

“It was no job at all to convince that fellow that his 
motor was delivering power to two jobs, one to drive 
the machine, the other to shake the floor. To fix it was 
merely a matter of making a more rigid motor mount- 
ing, and then the motor efficiency showed up correctly, 
and, I might add, satisfactorily." 

"Interesting," I commented. "But what has it to do 
with getting something for nothing ?" 

"Just this much. Just because you're getting some- 
thing you don't want doesn't mean you're not paying for 
it. That test engineer should have considered his vibra- 
tional power losses even if they were undesirable and 
vanished through the floor." 

"Quite right," I agreed. “The old laws of the con- 
servation of energy and matter still seem to apply in 
our every-day experiences." 
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Graphical Estimation of Weights 


By VICTOR TATARINOFF 


CCURATELY estimating the 
weight of a machine detail by the 
usual methods of calculating and 
guessing the volume, is a long tedious 
task at its best. Even when only ap- 
proximate weight estimates are to be 
made, much time is required and the 
accuracy is usually only within 5 to 
10 per cent. When a line of de- 
tails such as valves, pulleys, gears and 
similar parts are to be estimated for 
weight, a very considerable saving of 
time and effort would be accom- 
plished if a graphical method could 
be employed. 

In order that an equation or graph- 
ical method may be used to estimate 
the weights of the various sizes of a 
given machine part, it is necessary 
that each different size be rationally 
designed in all of its dimensions. 
Pillow blocks, belt pulleys, gears and 
other transmission and conveying 
equipment which are designed for 
merchandising do not usually meet this 
requirement. Thus, a belt pulley may 
be designed suitable for the largest 
size shaft upon which it may 
be used, the hub diameter. 
rim and arms being propor- 
tioned to meet this condi- 
tion. This pulley will then 
be specified for use on that 
maximum diameter shaft, 
and also all smaller sizes 
of shafting. 

In order to illustrate the 
application of the graphical 
method of estimating 
weights, let us consider a 
whole series of different 
sizes of the same style of 
globe valves. Assuming that 
all parts are rationally de- 
signed, it follows that the 
weight of any one of the 
series of globe valves must 
bear some relationship 
to the size of the 
valve, that is, the size 
of the valve is the basic factor affect- 
ing the weight. The pressure to which 
the valve is subjected will be another 
factor affecting the weight. This will 
be reflected in the thickness of the 
body of the valve. The length of 
the valve body will be a third factor, 
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some valves having an exceptionally 
long body or exceptionally short body 
in order to accommodate certain pe- 
culiar conditions. The weight will 
be related to these three factors. 

Should we designate the size of the 
valve by the letter x and its length 
by L, and the thickness of the valve 
body by t, it follows that the weight 
of the valve will bear some definite 
relationship to the size x and also be 
proportional to the length L, and the 
thickness t of the body. We may 
therefore write that the relationship 
of x is equal to the weight P divided 
by the quantity L x t, as stated 
above. 


r order to show graphically this 
relationship, it is necessary to cal- 
culate or obtain in some other way, 
the values of P, L and t for two dif- 
ferent sizes, x, of valves. The 


s. 4 
calculated value of ——— would then 


Let 


be taken as the value of the ordinate 
y on a logarithmic scale, the cor- 


Logarithmic chart for estimating the 
weight of different sizes of a series of 
globe values 


responding value of the abscissa being 
taken as r, the size of the valve un- 
der consideration. T*us for a 2-in. 
valve with a 9-in. body and a 4*-in. 


valve body wall thickness and weigh- 


— æ 16. 
9x +5 

Using logarithmic cross-section paper, 
we would locate this point, its co- 
ordinates being, x equals 2 and y 
equals 16. In a similar manner an- 
other point would be located, based 
on say a 12-in. valve. Having lo- 
cated the co-ordinates for two points 
the required curve would be drawn by 
connecting the two points with a 
straight line. Such a curve is given 
in the accompanying figure. The 
abscissas represent the valve sizes 
or diameters and the corresponding 
ordinate for each point is equal to 
the weight of the valve divided by 
the quantity, body length times body 
wall thickness. 

To obtain the weight of any inter- 
mediate size of valve it would be 
merely necessary to locate this size 
as the abscissa of the logarithmic 
curve and note the value of the cor- 
responding ordinate. The valve of 
this ordinate when multiplied by the 
length of the valve body and the wali 
thickness of the body, would be equal 
to the weight of the valve. For ex- 
ample, to find the weight of a 4-in. 
valve having a body length of 134 
in. and a wall thickness of ṣẹ in. we 
find that the ordinate corresponding 
to x equals 4 in. is y — 23.3. Then 
23.3 times 13.5 times 45, which is 
equal to 138 lb., will be the weight 
of this valve. i 

A similar chart could be con- 
structed in the same manner for 
bracket pedestals, journal bearings, 
pulleys, and similar machine details. 
As long as no irrational dimensions 
are involved, this method of estimat- 
ing will usually give results within 5 
to 10 per cent of the weight. Care 
must be used in selecting the govern- 
ing dimensions. Thus for pulleys the 
governing dimension would be the 
diameter of the shaft on which the 
pulley is to be used. The other fac- 
tors are the diameter of the pulley 
and the width of the pulley face. 

I have used this method and found 
the extreme error to be less than 15 
per cent. 


ing 45 lbs., we have y = 
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BUILT-UP SHAFTS 


for Impact Resistance 


IRCULAR shafts, as used in rolling mills and 
ec heavy machinery, must often resist great 
shock, such as when the rolling-mill rolls are re- 
versed. These shafts must not only be strong enough 
to transmit the load, but must also be able to resist the 
shocks. 
In an ordinary solid circular shaft, the shearing stresses 
resisting torsion are zero at the center and uniformly in- 


--Clearance between 
Jl mating Jaws 





EP» Driven, 
| member 
Fig. 1 
DIAGRAM illustrating the ele- 


ments of a simple two-piece shaft 


crease toward the outer surface. At the outer surface the 
stresses.are a maximum. It is this stress which is calcu- 
lated and made equal to the allowable unit stress. 

On account of the low stresses to which the material 
near the center is subjected, this portion is sometimes re- 
moved, that is, a hollow shaft is used. This is not always 
desirable. With a given section modulus and maximum 
fiber stress, the ability of a shaft to resist torsional shock 
is inversely proportional to its diameter. Thus a hollow 
shaft to resist an equal amount of shock must have a 
section modulus proportional to its outside diameter, 
based on the section modulus and diameter of the suitable 
solid shaft. 

In order to make greater use of the material near the 
center, a two-piece shaft such as shown in Fig. 1, can be 
made. This shaft consists of a solid central core with 
a tubular shaft fitting closely around it. At one end, the 
solid and tubular sections are fastened rigidly together. 
At the other end the two sections are permitted a limited 
amount of relative free twist. Thus the solid shaft trans- 
mits all of the load until it has been twisted a certain pre- 
determined amount, after which both the solid and the 
tubular shaft participate in transmitting the load. At the- 
maximum load, each shaft is stressed to its maximum 
allowable fiber stress. 

A section of this type of built-up shaft is illustrated in 
Fig. 2 which shows the stress distribution graphically. 
The ordinates AC and BE, representing the maximum 
allowable stress in the outermost fibers, are equal. The 
line ODE shows what the stress distribution would be if 
the shaft were solid. The triangle OCD is a measure of 
the increased effectiveness of the material as a result of 
this two-piece construction. 

The proper design of such a shaft requires that the 
allowable free twist be calculated so that for the 
maximum twisting moment the stresses in the outer 


By GEORGE F. NORDENHOLT 


Associate Editor 


fibers of both shafts shall be the same and equal to the 
allowable maximum stress. 

_ The general equation for the angle of twist of a shaft 
is 

MI 

GI (1) 


In this expression, M is the twisting moment, / is the 
length of the shaft, G is the shearing modulus of 
elasticity, A is expressed in radians, and J is the polar 
moment of inertia. Denoting the maximum fiber stress 
as p, and the radius distance to the outermost fiber as 
r, we also have 


A= 


I : 
ez —- (2 
M Ps (4) 
Substituting this value of M in equation 1, we get 
- . 
a= ç (3) 


By means of equation 3, the angle of twist in radians 
may be calculated for each shaft after the maximum fiber 
stress p has been selected and p for each shaft is known. 
The equations for calculating the required shaft diam- 
eters are based 
on the well- 
known relation- 
ship. 
om — 

16 


The subscripts 
i designate the 
inner solid shaft, 
and d; represents 
its diameter. 
Using subscripts 
o for the outer 
tubular sha ft, 
and neglecting 
the slight clear- 


(4) 








STRESS distribution in a two-piece 


ance necessary tubular shaft. The area under the 
b etween the stress curve is a measure of the 
h ft th t resisting moment 

snaits, So a 


the inner diam- 


eter of the hollow shaft will be di, we have, using the 
same allowable maximum fiber stress, 


J d — d;t 
i | d, | (5) 


The total twisting moment on the two shafts will 
then be 
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Let the ratio di be designated as x, then 
j 8 
M: = p% |^ +i—#] (9 

It is evident that the value of M; will be dependent 
not only upon the outer diameter of the built-up shaft, 
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DESIGN 


but also on the selected value of xv, the ratio of the inner 
to outer diameter. The value of x which will give M: 
its maximum value for given values of p and dọ can be 
established by differentiating and putting equal to zero, 
the bracketed terms in equation 6. Carrying out this 
step gives 


35 — 4 = 0 





Or — — di 
d, 
Substituting this value of x in equation 6 gives 
ndo? 
M, — 1.1055 777 (7) 


This equation is used to calculate the required out- 
side diameter of the two-piece shaft in order to resist 
a given twisting moment M+, the diameter of the solid 
shaft being made ł of this calculated outside diameter. 
The above equation shows this type of shaft to be 10.5 
per cent stronger than a similar single solid shaft. 

Knowing d; and d,, the quantities M; and M, may be 
calculated by using equations 4 and 5, after which, by use 
of equation 1, the angles of twist, A; and A, will be 
obtained. The angle through which the inner solid shaft 
must be permitted to twist before the outer shaft comes 
into action, will be 4; — A,, and the connection between 
the two shafts must be such as to permit this twist. 

The gain of about 10 per cent in strength is not very 
much, but as will be shown later, such shaft construction 
may be made to increase resistance to impact by 25 per 
cent. Also, if it were desired, a composite shaft con- 
sisting of a number of tubular sleeve shafts could be 
designed. The theoretical limit of such construction 
would be a shaft consisting of an infinite number of 
sleeves so that every particle of material in the shaft 
would be stressed the same. Were a built-up shaft of 
such a construction possible, it would be one-third 
stronger than a solid shaft of the same outside diameter. 

The great superiority of a two-piece built-up shaft 
such as described above does not rest in its greater 
strength, but rather in its ability to resist larger dynamic 
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forces or energy loads and to absorb shocks which would 
otherwise be transmitted through it. The cushioning 
effect of such a shaft is often of greatest importance. 
Such a shaft will also usually dampen excessive torsional 
vibrations. The potential energy of twist, which is also 
the amount of energy absorbed in being twisted, is, for 
circular shafts: 
M?l 


E = 3g 


(8) 


Substituting the value for M as given in equation 2, 
we get: 





.. pil 
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For the solid shaft, after substituting 
the value for J, we get: 


— p?xd,7l 











Similarly for the enveloping tubular 
shaft 
| (d,* — d;*)l 
| — 2 
"P Bct n T 
The total energy, E;, absorbed will be the sum of 
these two, or, 
m JA — s 
Ep = Bi + B= Oe [de + dot — $5 
. pud, [d? | 
^. 166 las Tua 
24142 
- eic 


i i i di 
wherein x is the ratio of — 
d, 
As before, to determine the value of x which will give 
the maximum value to E+, the bracketed quantity in the 
last equation is differentiated and put equal to zero. This 


gives x = 4\/2, from which we get 
__ 1.25 p?xd,7l 
— a9) 


This equation enables the designer to calculate the out- 
side diameter of a two-piece built-up shaft to resist a 
given energy of impact. As is shown by comparing this 
equation with equation 9, such a shaft has 25 per cent 
greater capacity to resist impact than a solid shaft of 
the same diameter. 

An actual construction of a composite shaft is shown 
in Fig. 3. The driving power comes in at the left end, 
directly into the solid “quill” shaft. The flanged end 
of the solid shaft has dogs fitting loosely in jaws in the 
hub of the flywheel, the latter being keyed to the tubular 
shaft. A total of 3-in. play is allowed between the dogs 
at the 22-in. outer diameter of the flange, that is, at an 
ll-in. radius. The angular “free twist’? of the solid 
shaft is therefore s radians, plus the slight play that 
there may be in the coupling bolts at the right end. 

In this design the power in normal operation is first 
transmitted to the right end of the shaft and then comes 
back through the tubular shaft to the driven gear. The 
total “free twist” is therefore the sum of the twist in the 
solid shaft plus that in the tubular shaft to the right 
of the hub of the driven gear. These ^ 
conditions must be conidered, but the K 
same fundamental principles apply. 











The first of two articles dealing with the design of 
mechanisms for actuating the distributor fingers on coil 
winding mechanisms. The second will appear in July. 


HE PURPOSE of practically 

all distributors is to guide wire, 

tape, or other flexible material 
onto a take-up spool or reel in such 
a manner that the material will be 
wound on the reel in even layers. 
They consist ordinarily of a pair of 
fingers for guiding the wire, and 
a mechanism for moving these 
fingers back and forth across the 
face of the reel. Apparently the 
operation is simple. There are, how- 
ever, many problems which must 
be solved in designing a successful 
distributor, and many pitfalls into 
which the designer may tumble. It 
is the plan of this article, first to dis- 
cuss some of these difficulties and to 
state the requirements of a successful 
distributor; and second, to show by 
means of illustrations, various types 
of distributors used on the special 
machines designed and built by the 
"Western Electric Company." 

In order to bring out the require- 
ments of good distribution, let use 
consider the problem of winding tape 
on a spool or reel as shown in Fig. 1. 
The tape is wound in a helix from 
right to left across the reel. In the 
position. shown, the motion of the 
fingers is about to reverse, and it will 
be noted that the end of the helix at 
B is directly opposite .4, the starting 
point. 

The position of the end of the 
helix might not at first appear to be 
important, but its importance is 
clearly brought out by reference to 
Fig. 2. It is evident that if the re- 
versal of the motion of the distribu- 
tor fingers is so timed that the end of 
each helical layer is directly opposite 
its starting point, then, as the reel 
builds up, a gap will be left between 
the flange and the tape as shown 
at A. This is clearly not a properly 
wound spool as the outer layers of 
tape are likely to shift and become 
wedged into the opening with the 
result that it would be difficult to 
satisfactorily use the spool as a 
source of supply for another machine. 

Although there are machines which 
wind round wire with the distributor 
reversal so timed as to give rise to 


the condition just described, less 
trouble is experienced than in the 
case of machines winding tape, be- 
cause each layer of wire wedges the 
previous coils toward the end of the 
spool. However, when spools of 
round wire wound in this way are 
used as a supply to another machine, 
a noticeable jerking action occurs 
when the wire is taken off at the 
flange, and this condition could, un- 
doubtedly, be improved by changing 
the timing of the distributor reversal, 
that is, by slightly increasing or de- 
creasing the speed of the distributor 
relative to that of the reel so that the 
end of each helical layer is not di- 
rectly opposite its starting point. 


F greater importance is the ne- 

cessity for reversing the distrib- 
utor motion in the shortest possible 
time, and for maintaining a uniform 
speeds between reversals. The ne- 
cessity for a quick reversal may be 
brought out by the following example. 
Let us suppose that wire is being 
delivered to a spool at 3000 f.p.m. 
and that the mean diameter of the 
partially filled spool is one foot. It 
one-tenth of a second were required 
to reverse the distributor, five feet 
of wire would be wound at the spool 
flange during the interval. This would 
result in very nearly two extra layers 
at this point and would, as the reel 
builds up, create a condition similar 
to that shown in Fig. 3. The con- 
dition shown in this illustration may 
also result from the use of a non- 
uniform motion between reversals. 
If, for example, a crank motion is 
employed, the distributor will slow 
down as it approaches each end of 
the stroke, thus piling up the wire 
at the flanges. 

Another instance of an improperly 
wound spool is that shown in Fig. 4. 
In this case, the distributing member 
has slowed down at the center of the 
spool. This may be caused by an 
improperly designed actuating cam. 
It also may be caused by setting the 
distributor stops so that the length 
of the stroke is less than the width 
of the reel. 
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The requirements as to pitch of 
distribution vary greatly for different 
classes of work. In some machines 
it is desirable to keep the pitch of 
distribution constant for all diameters 
of the reel and in such cases the 
speed of the distributor fingers must 
bear a definite ratio to that of the 
reel. In other cases, it is permis- 
sible to move the distributor fingers 
at a speed more or less independent 
of the reel speed, so that the pitch 
is relatively fine at the core diameter 
and coarse at the outside diameter. 
It has been found that for fine wire 
a fairly coarse pitch produces less 
jerking action when the wire is taken 
off the reel. This is because with a 
fine pitch the wires wedge in closely 
between each other, while with a 
coarse pitch they lie across each 
other. 


NE of the most important require- 

ments of a good distributor is that 
there be practically no possibility of 
the distributor fingers stopping at the 
end of the stroke instead of reversing. 
This is not an easy condition to se- 
cure and there have been distributors 
in the past which have been somewhat 






the case of certain distributors, a 
sticking action or a suddenly in- 
creased wire pull will sometimes move 
the reversing mechanism to a neutral 
position at an intermediate point of 
the stroke, thus stopping the motion 
of the fingers and piling up the wire 
at the point where motion ceased. 

A number of examples will now 
be given showing how the foregoing 
requirements have been met in the de- 
sign of various types of distributors. 


Fig. 5—A type of distributor used in 
connection with a mechanism to wind 
tinsel on a spool. A drum cam, which 
is driven through a train of gears from 
the take-up spindle, reciprocates a bar, 
which, in turn, swings the distributor 
arm across the face of the spool. The 
take-up spool is provided with tapered 
flanges in order to avoid the tendency 
of the tinsel to run on the edges of the 
flanges during reversal and to permit a 
more free takeoff. The use of a tapered 
spool necessitated the use of a swinging 
lever in order to fill the spool across its 
entire face at all diameters, for which 
reason the center line of the distributing 
slot passes through the axis about which 
the lever oscillates, and in its extreme 
positions, is parallel to the inside of the 
spool flanges. 


weak in this important respect. In Fig. 6—In this instance, a heart- 
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shaped cam with one side relieved is 
employed to actuate a gang of distribut- 
ing fingers. As in the previous case, 
the design of the rocking lever is such 
that it permits the use of a uniform rise 
cam. After the cam has been used for 
some time, a slowing up of the dis- 
tributing member at the spool flange will 
be noticed. This is caused by the cam 
wearing at its greatest diameter, a con- 
dition which may be partially compen- 
sated for by providing a means of 
adjusting the cam roller so as to take 
up wear. The ideal condition, of course, 
would be to adjust the profile of the cam 
to take up the wear. 


Fig. 7—In this distributor the drum 
cam is mounted concentric with the 
take-up spindle, and is driven through 
a train of gears from the take-up spindle, 
reciprocating a bar which carries the 
distributor fingers across the face of 
the spool. The cam roller on the recip- 
rocating bar is held against the cam 
surface by a spring. This type is only 
suitable to distribute round wire on a 
small spool and it is impossible to adjust 
the point of reversal. 


Fig. 8—The reciprocating motion is 
secured by means of a right and left- 
hand screw. The screw rotates con- 
tinuously in one direction actuating a 
follower which runs in a thread groove 
until the end is reached, the follower 
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then entering the reverse thread, causing the follower to 
travel in the opposite direction. The follower is held in 
position by a spring latch of sufficient strength to overcome 
machine vibration, friction, and wire tension. Although 
this distributor is widely used in the wire industry, it pos- 
sesses features which, in certain cases, make its use not par- 
ticularly desirable. A latch, similar to that shown, is open 
to the objection that it is likely to be moved from one posi- 
tion to the other by a suddenly increased wire tension, by 
vibration, by a sticking action, etc., with the result that the 
distributor may be reversed at some intermediate point of 
the stroke. Also it is necessary to time the reversal of the 
follower so that the latter does not jam against one of the 
points formed by the intersection ot the right and left-hand 
threads. When the conditions of distribution require the 
stroke to be adjusted to closer limits than the lead of the 
screw, this particular design of distributor cannot be used. 


Fig. 9—This distributor differs in that the thread of the 
screw is cut in one direction only. Keyed to the screw shaft 
is a sliding clutch which is interposed between two bevel 
gears. As this clutch is shifted from one bevel gear to the 
other, the direction of the rotation of the screw is changed. 
Mounted on the screw is a nut which carries the distributing 
fingers. At the end of its stroke it first compresses a spring 
on the clutch shift bar, after which it pushes the latter past 
a latch. The releasing of the latch permits the energy stored 
in the spring to shift the clutch screw and nut, thereby re- 
versing the motion of the distributor. In designs similar to 
this, the shift bar should never be used as a means of guiding 
the distributor nut, as the drag caused by the rotation of the 
screw is very likely to cause the clutch to shift before the 
end of the stroke is reached. The shifting spring must be so 
designed that it will be long enough and strong enough to 
shift the clutch clear across from one bevel gear to the other. 


Fig. 10—In order to minimize the tendency of the sliding 
clutch to stop in a neutral position, this distributor incor- 
porates a load and fire mechanism. The bevel gear drive, 
sliding clutch, screw, and shifting arrangement are evident. 
When the screw reaches nearly the end of its stroke, it first 
loads the spring behind the right-hand latch without shifting 
the clutch in any way. After the roller on the latch lever 
has been moved past the dead center position on the right- 
hand latch, the spring behind the latter gives the lever a 
quick kick, which, in turn transmits a hammer blow to the 
clutch lever, throws the clutch across to the opposite bevel 
gear, and moves the lever past the left-hand latch. 


Fig. 11—This unit is driven through the clutch sleeve 
which is keyed to the drive shaft. The clutch sleeve is en- 
gaged with first one and then the other of the small bevel 
gears, and the large bevel gear is keyed to the distributor 
screw. An interesting feature of this design is the method 
of adjusting the position of the distributing member. This 
is accomplished by throwing the engaging lever to the posi- 
tion indicated by the dotted lines, which will throw the half 
nuts out of engagement with the screw and permit the dis- 
tributing member to be moved freely along its guide bar. 


Fig. 12—Two screws, having opposite directions of rota- 
tion, are in engagement with first one and then the other of 
the two followers on the distributing member. The screws 
are tapered on opposite ends. As the end of the stroke is 
approached, the follower in engagement rides up on the 
tapered end of the screw and thus forces the follower lever 
across the dead center of the latch. The latch then forces 
the follower on across, pulling one follower out of engage- 
ment and throwing the other into engagement, with the re- 
sult that the motion of the distributing member is reversed 


Fig. 13—A standard speed reducer transmits an eccentric 
motion to a crank on which is mounted an actuating pawl. 
the pawl causes the ratchet wheel to move one tooth with 
each revolution of the eccentric drive shaft. A heart-shaped 
cam secured to the ratchet wheel reciprocates an arm which 


in turn moves a gang of distributor sheaves across the faces 
of the reels. 


Fig. 14—An intermittent ratchet drive. This unit is driven 
through the clutch sleeve which is free to rotate on the two 
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clutch shafts. A non-rotating nut. which carries the dis- 
tributing fingers, travels the length of a revolving screw. 
When the nut approaches the end of the stroke, it first com- 
presses a flat spring after which it pushes both clutches past 
a pair of latches. The releasing of the latches permits the 
energy stored in the spring to shift one clutch into engage- 
ment and the other clutch out of engagement, thus trans- 
ferring the drive from one end of the screw to the other end, 
changing direction of the rotation of the screw. The novel 
feature of this distributor is that the speed may be changed 
in either direction of rotation by changing the ratio of the 
gear drive at the end of the screw. 


Fig. 15—An electrical type of distributor. A small electric 
motor is directly connected to the distributing screw. At the 
end of the stroke, the distributor nut comes in contact with 
a stop by means of which an electrical switch is thrown, re- 
versing the motor. The time interval required for a certain 
motor to come to a stop, reverse, and come up to speed, was 
found by test to be about one-tenth of a second. 


Fig. 16—A novel type of electrical distributor, suitable for 
light loads. This device consists essentially of two revolving 
magnets and a reciprocating bar. When the distributor 
reaches the end of its stroke, an electrical switch is operated, 
which throws the current from one of the rotating magnets 
to the other. This draws the swinging bar from one magnet 
to the other, thus changing the direction of the motion of 
the distributor. 


Fig. 17—A hydraulic distributor which has been in use for 
several years. This device consists essentially of a recipro- 
cating piston to which the distributing member is attached, 
and a set of valves. The ends of the piston are cone-shaped 
with the result that the main valve has been moved to the 
right, thus connecting the left-hand end of the main cylinder 
with the inlet and opening the right-hand end of the cylinder 
to the exhaust. At the other end of the stroke, this operation 
is reversed. Care should be used in designing equipment of 
this sort to insure that air is not admitted to the fluid; the 
presence of air will result in a jerky motion of the piston. 


Fig. 18—A hydraulic distributor that makes use of a load 
and fire mechanism to operate the four-way valve control. 
When the piston approaches the end of its stroke, a connect- 
ing bar moves a pin in contact with the valve lever. Upon 
further travel of the piston and bar a spring is first com- 
pressed, after which the adjustable button releases the latch. 
The force of the spring behind the bar causes the valve lever 
to swing 90 deg., thereby changing the direction of the flow 
and reversing the travel of the piston which actuates the 
piston rod carrying the distributor fingers. 


ARE should be exercised in the selection of distrib- 

utors. Past experience and an intimate knowledge 
of the characteristics of the machines to which the mech- 
anism is to be applied, are necessary. The heart cam 
or drum cam types of distributors should, if possible, 
be chosen for those machines with high wire speeds 
and where a short take-up spool is used. For example, 
a copper wire drawing machine which delivers the fin- 
ished wire to the take-up spool at the rate of 3,000 feet 
per minute, uses a heart cam type distributor. Screw 
type distributors may be used for those cases involving 
high speeds, and where a fairly long distributor travel 
is required, but the reciprocating parts should be made 
as light as possible in order to keep the energy stored 
in these parts to a minimum. When wire is to be taken 
up at relatively low speeds, the right and left-hand screw 
and certain forms of “load and fire’ mechanisms may 
be used although even here some other types are more 
positive. 
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PACKARD 
MATERIAL 


SPECIFICATIONS 


UTOMOTIVE manufacturers 
are among the world’s largest 
purchasers of steel and iron, 

non-ferrous metals, hardwood, glass, 
finishes, rubber, upholstery fabrics, 
artificial leather, and many other 
materials. It is natural, therefore, 
that their purchasing should be well 
organized and that their material 
specifications should be prepared with 
extreme care. Otherwise the present 
low price of automobiles would be 
impossible, for the cost of materials 
represents a very large proportion of 
the factory cost of the completed 
vehicle. 

Engineers and executives of the 
Packard Motor Car Company have 
made a particular effort to see that 
their material specifications shall as- 
sure not alone materials that give 
satisfactory service in the company’s 
product, but that the materials are 
such as to facilitate manufacturing 
operations. Care is used also not to 
frame the specification in such a way 
that the purveyor finds the material 
unnecessarily difficult to produce, for 
it is realized that such a condition 
naturally tends to increase the cost 
and ultimately the price of the mate- 
rial. When particular or even un- 
usual qualities are considered essen- 
tial, however, the specification is 
drawn in such a way as to assure these 
qualities, even though the cost of the 
material be increased. 





By HERBERT CHASE 


Associate Editor 


In some classes of steel, such as 
those used for forgings and for deep 
drawing, a certain size of grain struc- 
ture is specified. This unusual re- 


quirement is intended to insure ready 


and uniform working with consequent 
reduction in scrap. In effect, it re- 
quires the steel manufacturer to make 
the steel by a particular process, 
whereas without this requirement, he 
might employ some other process 
which, when the steel is worked, may 
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lead o excessive warping, or to sur- 
face conditions that make finishing 
more difficult. 

An illustration of the care used to 


assure material that the Packard 
shops can work to best advantage is 
the general specification for alloy 
forging steels, especially those con- 
taining 34 or 5 per cent, respectively, 
of nickel. One of the provisions of 
this specification requires that the 
structure "must show a satisfactory 
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grain size and the characteristics of 
normal steel after being given the 
Ehn test.” 

Acceptance or rejection of such 
steels depends partly upon the grain 
structure in certain zones, as deter- 
mined by photomicrographs of 100- 
diameter magnification. The spec- 
ification not only describes the grain 
structure minutely, but contains fif- 
teen photomicrographs showing the 
structure desired, the maximum and 
minimum limits in grain size accept- 
able, the permissible amount of 
banded or laminated structure, and 
the character of certain unacceptable 
structures. 

Although such a specification may 
appear unnecessarily complex, it has 
not presented any serious difficulty to 
the steel manufacturers, nor resulted 
in any increase in price. On the 
other hand, it has resulted in securing 
steels that react uniformly to the car- 
burizing processes, with minimum 
warpage. Steels having the relatively 
large grain sizes specified have been 
found to carburize more quickly and 
to machine more easily than steels 
lacking this characteristic. 


NOTHER advance in steel speci- 
fications has resulted from five 
years of carefully co-ordinated work, 
as between the Packard metallurgical 
staff and the press room, where large 
quantities of sheet steel for deep- 
drawn body parts and fenders are 
stamped. This work, recently de- 
scribed in detail in a paper by W. H. 
Graves, chief metallurgist of the 
company, before the American So- 
ciety for Testing Materials, shows 
that simple laboratory tests are much 
more accurate and satisfactory than 
production runs for determining the 
suitability of sheet for deep drawing ; 
that the Rockwell hardness tester 
gives a good indication of the pressure 
ring setting needed and the spring 
back obtained, and that the Erichsen 
tester gives an accurate measure of 
the depth of draw a sheet will stand 
and shows also the surface finish se- 
cured after drawing. Box-annealed 
sheets show a considerably rougher 
surface than do normalized sheets. 
As a result of this work the Pack- 
ard company includes the following 
items in its sheet steel specifications: 


Exatra-deep- 


Steel drawing Deep-drawing 
Analysis S.A.E. 1010 S.A.E. 1010 
Erichsen value 10.5 min. 11.0 min. 


Rockwell 
hardness 

Grain 
structure 


B-43 to B-53 B-43 to B-53 


as per sample 
or grain size 
count 

With these specifications in effect, 
the old controversies as to whether 
the steel or the die setting 1s respon- 
sible for unsatisfactory stampings has 


been ended and it is not necessary to 
run production tests to determine 
whether shipments of sheets are satis- 
factory. Simple tests on about 0.5 
per cent of the sheets chosen at ran- 
dom, is sufficient to make sure that 
the shipment is or is not satisfactory. 
If the sheets pass this test there is 
practically no scrap and any defects 
are traceable to incorrect and easily 
correctable die set-up. 

S.A.E. specifications, in the prepa- 
ration of which Packard engineers 
and metallurgists long have co-op- 
erated, are employed extensively by 
Packard, but often the S.A.E. specifi- 
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tain physical properties when sub- 
jected to appropriate heat-treatment, 
the nature of which is stated. In a 
few cases, however, both the analysis 
and physical properties, as delivered, 
are specified, but this applies to steels 
intended for delivery and subsequent 
working in the heat-treated condition. 

Valve-spring wire used by Packard 
comes from Swedish sources, ready 
heat-treated. To date no American- 
made steel wire has been found to 
give satisfactory service. Breakage, 
even with the best American wire ob- 
tainable, is so frequent, both under- 
test and under service conditions, that 





CHEMICAL ANALYSES of steel and other materials 
are made in this portion of the metallurgical laboratories 


cation is amplified to secure particular 
qualities not otherwise assured. In 
other cases the S.A.E. specification 
tolerances are widened because manu- 
facture is facilitated thereby without 
detrimental results in the product. 
This applies, for example, in the case 
of No. 62 S.A.E. hard cast bronze 
specification which provides for a max- 
imum of 0.20 per cent of lead. Pack- 
ard follows this specification in ali 
respects except that a maximum of 
0.60 per cent lead is allowed. This 
change is not detrimental in the parts 
for which this alloy is used by Pack- 
ard, and the increased proportion of 
lead permits of the use of a certain 
"virgin-scrap," so called, in the alloy 
mix, thereby reducing cost. 


INCE the Packard company op- 

erates its own foundry and makes 
the various alloys used, it is pos- 
sible to follow and -control certain 
practices that might prove unsatis- 
factory under other circumstances. 

That old objection raised by steel 
manufacturers against the specifica- 
tion of both analysis and physical 
properties is met in Packard practice 
by specifying a certain analysis and 
then adding the stipulation that the 
steel must be capable of giving cer- 


its use has not proved feasible. The 
precise reason for this breakage is not 
definitely known but it is attributed 
to unsatisfactory grain structure, re- 
sulting from some improperly con- 
trolled factor in manufacture, or to 
minute surface defects at which frac- 
tures start. 

Specifications for cast iron and 
malleable iron employed by Packard 
are conventional and do not cover any 
alloying elements, since these are not 
considered necessary. 


LL rubber used in Packard cars, 
except that in tires, is purchased 
approximately to A.S.T.M. specifica- 
tions and is tested for tensile strength, 
elongation, hardness, and resistance 
to aging. Electric wires are pur- 
chased under S.A.E. specifications. 
Lumber used in making body 
frames is bought cut into pieces ap- 
proximating in size and shape the 
parts for which it is used. Present 
specifications provide for inspection 
according to the National Hard Wood 
Lumber Association rating rules, but 
more definite specifications, especially 
as to tolerance on sizes and strength 
requirements, are needed and are be- 
ing formulated. 
One of the largest items of materia! 
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used in Packard closed cars is the plate glass for the 
windshield and windows. All of this is of the shatter- 
proof type composed of two glass sheets cemented to an 
intermediate sheet of celluloid. This type is purchased 
subject to test of occasional samples which are fractured 
with a hammer to determine the effectiveness of the 
bond between the glass and the celluloid. 

In general, trade names are avoided in preparing Pack- 
ard specifications for materials. This policy is neither 
intended nor regarded as a discrimination against branded 
products, as many such materials meet the company 
specifications fully. It is considered expedient to main- 
tain at least two sources of supply, and not to confine 
purchases to branded materials where unbranded makes 
may be quite satisfactory. At present, however, finishing 
materials are purchased largely by trade name, although 
more than one make of finish is used. Undercoats used 
are of synthetic-resin-base materials, which are somewhat 
less expensive than pyroxylin-base undercoats and no 
more difficult to apply or to rub. Finishing coats are of 
pyroxylin-base materials. 


Books for Engineers 





MATERIALS OF ENGINEERING CONSTRUCTION. By Fran- 
cis W. Roys, professor of mechanical engineering, 
Worcester Polytechnic Institute. Three hundred 
thirty-one pages, 6x9 in. Cloth board covers. Pub- 
lished by The Ronald Press Company, 15 East 26th 
St., New York, N. Y. Price $4. 


PLANNED and written as a textbook for students of 
engineering, this book, according to the author, aims 
to help make “‘those deep impressions that aid in forming 
engineering judgment." In this it has well succeeded, 
and the book should also be useful to any engineer who 
lacks the background of the physical characteristics and 
properties of engineering materials that is given in the 
up-to-date college. The book is not a manual of mate- 
rials, and the information given on any particular material 
is limited to that required for illustrative or comparative 
purposes. There are twelve chapters beginning with one 
on the mechanics of materials, several on such material 
divisions as cement, wood, and metals, then treating in 
successive chapters on corrosion, temperature effects, and 
failure under repeated stress. There are numerous illus- 
trations. 


9 


APPLIED MEcHaANICs. THiRD Epton. By Alfred P. 
Poorman, Professor of Applied Mechanics, Purdue 
University. Two hundred ninety-seven 6x9-in. 
pages. Cloth board covers. Published by the 
McGraw-Hill Book Company, 370 Seventh Ave., 
New York, N. Y. Price $2.75. 


A WELL WRITTEN textbook is always a valuable 
reference book. There are three valuable features in 
this book. One is the use of illustrative worked out 
examples showing the application of the principles as 
they are presented. Each example is placed immediately 
following the paragraphs dealing with the theory. Thus, 
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the student or user of the book is able to check up con- 
veniently on the correctness of his understanding of the 
principle explained. 

Much space is devoted to the presentation of graphic 
methods of solution, these being given together with the 
analytical method. The third feature of the book is 
the large number of problems, with answers given. A 
total of 416 figures is used to illustrate principles and 
examples. 

Though the authors assumed a knowledge on the part 
of the reader of the principles of general physics and 
calculus, only the most elementary phases of these sub- 
jects are required for a proper understanding of the 
subject matter as presented. 


^ 


THe ALuMINUM INpustry. Vor. I, ALUMINUM AND 
Its Propuction; Vor. II, ALUMINUM PropucTS 
AND THEIR FABRICATION. By Junius D. Edwards, 
Francis C. Frary, and Zay Jeffries. Three hundred 
fifty-eight, and eight hundred seventy pages, respec- 
tively. 6x9 in. Cloth board covers. Indexed. 
Published by the McGraw-Hill Book Company, Inc., 
370 Seventh Ave., New York, N. Y. Price $12. 


THIS BOOK is a monumental work, and could scarcely 
have been produced by any individuals working alone. 
Dr. Jeffries is consulting metallurgist, and the other two 
co-authors are in charge of research for the Aluminum 
Company of America. In the preparation of this work 
they had the collaboration of the staff of experts of this 
company. 

The first volume traces the history and development 
of aluminum, and discusses in detail the aluminum ores 
and their mining and refining. The second volume be- 
gins with a chapter on the commercial history of alu- 
minum, and then takes up in successive chapters the 
properties of aluminum alloys, casting, working, finish- 
ing, and specific uses. In both volumes references are 
given for the use of readers who desire to trace further 
particular points. Many illustrations, tables, and charts 
are given. 
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AUTOMOBILE STEELS. By Dr. Albert Müller-Hauff and 
Dr. Karl Stein. Translated from the German by Hans 
Goldschmidt. Two hundred nineteen pages, 6x9 in. 
Indexed. Published by John Wiley & Sons, Inc., 
New York, N. Y. Price $3.50. 


AS A CONCISE but thorough treatise on the steels used 
in American and European automobile practice this book 
is outstanding. The first four chapters, consisting of 
about one-fourth of the book, are of a general intro- 
ductory nature, taking up the subjects of explanations of 
physical properties, testing, metallography, and the melt- 
ing and working of steels. While this material is found 
in any textbook on materials or physical testing, it con- 
stitutes a good summary. 

The various classes of steel employed in the modern 
automobile are taken up in detail, giving the parts for 
which they are used, the composition, and the treatment. 
Numerous tables are employed of the properties and 
compositions, and graphs are given to show comparative 
variations in properties under given conditions. A num- 
ber of complete analyses are tabulated showing the com- 
position and properties of steels employed in various 
makes of automobiles. 
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PRESSED GLASS 


in metal products 


LASS as a molding material for parts that require 

By DAVID E. GRAY trafisparency, acid-resistance, or dielectric strength has 

been coming into increased prominence, through continuous 

research that has developed types of glasses that do not 

shatter under sudden temperature changes, and also im- 
proved methods of pressing and automatic molding. 

Glasses for mechanical parts are special boro-silicate prod- 
ucts resistant to all acids except hydrofluoric. Typical uses 
where the acid and alkali resistant properties are utilized are 
in expellors in acid pumps, reels in silk-dyeing machines and 
cooling chambers and piping for chemical machines. 

Where formerly the lenses in a television disk were built 
into a steel disk, the sixty lenses are molded with the disk 
as one unit using a special heat-resistant glass which has 
also a high index of refraction. Motion-picture shutters are 
also molded of heat-resistant glass, as are reflectors for loco- 
motive headlights, formerly made of polished metal. 

Glass insulators are generally known. Newer uses for 
pressed parts are as accurate balls for valves, molded within 
0.0005 in. and ‘ground. Bearings, for steel shafts in motors 
where electric insulation is required, are molded accurately, 
require no grinding, and will remain lubricated under high 
speeds. 

The transparency and refractive power of glass is used in 
molded glass fuse plugs. Plugs are molded accurately with 
the thread, and the fuse, visible through the glass, is highly 
magnified. 

Molding glasses will withstand temperatures up to 1,100 
deg. F. The specific gravity is 2.25, and the hardness is 120 
Scleroscope. The refractive index is 1.4754 and the light 
transmission is higher than that of plate glass. 


Chief Engineer, Corning Glass Works 





TELEVISION disk 
molded in one piece 


EXPELLER for 


an acid pump PIPING connections, acid 
valve, insulator, valve ball, 
and fuse plug, all of pressed 
glass 








GLASS benrings 
for a small elec- 
trie motor 
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Legalized Engineering? 
66M ELL, strong, what do you think of 


this engineers’ licensing law?” asked 
Hedley as they met in the lobby while the 
members were gathering for the service club 
luncheon. 

"The more I think of it the less I like it. 
As I understand it, they are figuring on pass- 
ing a law like the ones in New York and 
New Jersey, and from all I’ve heard, those 
laws are not working. What is worse, they 
are aiming to require professional engineers 
on all government jobs, and it would be only 
another step to require them for all private 
work," answered Strong. 

"To my mind, that's not the point, Strong. 
As I size it up, the question is do we, or do 
we not, want it required that every man 
practicing as an engineer must have a state 
license." 

"Yes, and that's the bunk," replied Strong. 
“Just another state bureau and more red tape 
and governmental expense. A committee of 
representatives of some of the leading engi- 
neering societies compiled what they call ‘A 
Uniform Registration Law.’ Almost any 
man with seven years’ experience or a college 
degree and three years’ practical work could 
get a license, according to that proposed law. 
What does that amount to? One college 
professor told me of a licensed heating and 
ventilating engineer who did not know what 
a B.t.u. is. Yet that man had received the 
endorsement of a state as being a qualified 
engineer. Ridiculous!”’ 

" All the more reason for a rigidly enforced 
engineers! licensing law with good stiff re- 
quirements and examinations. We have the 
protection of the state as regards doctors, 
lawyers, and certified public accountants, and 
it seems to work pretty well both ways; it 
gives the clients some protection and raises 
the status of the profession. Why not fol- 
low the same scheme for engineers, make 
them pass a good stiff examination as a re- 
quirement for a license?" 








"Hedley," continued Strong, "how many 
of our engineers could pass a rigid engineer- 
ing examination? Our chief is a cracker-jack 
on machine-tool design but doesn’t know a 
thing about B.t.u. How would your licensing 
law take care of him? Furthermore, I don't 
believe any set of examinations could possibly 
distinguish between a real engineer having 
lots of natural ability and practical experi- 
ence, and a theoretical bug who would specify 
welding tempered springs. Yet the theorist 
would beat out the other fellow on an exam- 
ination.” 


"[ don't entirely agree with you," coun- 
tered Hedley. “In the first place, a college 
engineering degree or its equivalent would 
not be the only requirement, that is, the appli- 
cant would be required to show proof of a 
number of years of practical experience, like 
the doctor who must first serve his internship, 
or the C.P.A. an apprenticeship. To be a 
real engineer a man must have both practical 
experience and scientific training. 


"As to your chief engineer, according to 
my definition he is not an engineer, he is a 
machine-tool designer. He would not be 
able to get an engineer’s license unless he 
were to study metallurgy, physics, chemistry 


and other fundamental subjects.” 


“Worse bunk and more of it,” hotly re- 
torted Strong. "I suppose you figure that 
every company that wants to have a licensed 
engineer will have to get an ex-college pro- 
fessor as you have. Why, according to 
your definitions and the state licensing laws 
that you propose, there would not be enough 
engineers in the whole state to supply the 
industries of this city alone." 


*Well, Strong, you and I will never agree 
on this subject,” concluded Hedley, “but I 
see the gang filing in to lunch, so I guess we'd 
better fall in and get something under our 
belts. I guess we can agree on that, eh, 
Strong !" 
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COUNCIL : 


DISCUSSION 
OF COUNCIL TOPICS 


How Much Customer 
Contact for the Designer? 


ENGINEERS are apt to lose sight of 
the commercial aspects in the design of 
a machine. If the sales department re- 
ports that its customers are leaning to- 
ward the cheaper, and “inferior” prod- 
uct of a competitor, the engineering 
department should take the matter seri- 
ously. No design should be made more 
expensive than just good enough to do 
the job and do it well. Quality in 
excess of this must be paid for by the 
customer without him receiving any re- 
turn upon the added investment. 

The sales engineer is in a peculiarly 
favorable position to judge the commer- 
cial aspects of engineering develop- 
ments. He not only makes contacts 
with the customer, but also indirect con- 
tact with the competitor through the 
customer. If the sales department de- 
mands the design of a certain type of 
cheap machine, it is up to the engineer 
to develop it. —E. K. AMBLER. 


Shall We Buy 
Or Make Parts? 


A MANUFACTURING concern is in 
business to make a profit. Even the 
enlightened policy most factories pursue 
today, of a high regard for human rela- 
tions, cannot be sustained without divi- 
dends. Hence the natural emotion ex- 
pressed by the production department, 
when parts are bought which “could 
be made at home,” must yield to the 
acid test of “does it pay?” 

It is a part of our inheritance from 
pioneer days to attempt to rely entirely 
upon our own facilities, but it is also 
part of the paradox of life that the 
pioneer spirit leads us to break away 
from tradition and points the way to 
progress. In modern industry there 
“aint no such animal” as the completely 
self-contained manufacturing entity. 

We have in our factory an efficient 
machine of complicated design which is 
a product of a company whose major 
business is the making of gray-iron cast- 
ings and—the fact is painfully evident. 
The machine is modern in principle and 
is a fine example of the pattern makers, 
molders and machinists arts. But it 





contains no parts made by means of 
standard steel sections built up by arc- 
welding. Nor does it contain any stand- 
ard bearings, bushings, pulleys or gear- 
ing, so far as a rather cursory examina- 
tion reveals. Its market could be greatly 
extended if it could be sold at a lower 
price. This could be done were the 
problems reconsidered along the line 
advanced by Chief Engineer Levering. 

The kernel of the entire problem, as 
stated, lies in the comparison between 
the cost of the small lots made “at 
home" versus the purchase of an ad- 
vertised specialty, presumptively made in 
large lots, and hence marketed at a 
lower price than George Overman 
can hope to compete with. 

The special bronze helical gear and 
the "drivers" alluded to had better be 
bought. These, and similar parts, espe- 
cially those the product of national 
advertisers, are talking points for the 
salesman, the man who “brings home 
the bacon." They, as well as his own 
advertising department, help him to beat 
down sales resistance. They constitute 
just so many parts of his device with 
which his prospect is already familiar. 
They help him build up the total of 
his "Yes responses." 

By all means, design to use parts 
made by those who have specialized in 
their making, and told the world about 
it. And in comparing shop costs with 
purchased prices at least be honest 
enough to add the shop overhead. 
Where is the old fashioned shop which 
makes nuts, unless they are nut makers; 
set screws, unless they are screw mak- 
ers; ball-bearings or gears, unless these 
are their lines? They are gone where 
the woodbine twineth—or they are on 
their way. 

—Pavut CAMPBELL, Factory Manager, 

York Heating and Ventilating Corp. 


How Much Customer 
Contact for the Designer? 


MACHINE designers should not at- 
tempt to analyze and design a machine 
without first obtaining all the available 
information regarding the requirements 
to be met. One source of information 
is the operator himself. As a matter 
of fact, everyone who has any knowl- 
edge whatsoever of the reauirements of 
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the particular machine to be designed 
should be interviewed, and all sugges- 
tions noted and carefully analyzed, but 
the operator should be one of the first 
to be consulted. Cooperation is the 
keynote of successful designing. The 
more prominent and the more intelligent 
a man becomes, the more he begins to 
realize how little he can do by himself. 

Modern industries, such as aircraft, 
for example, unsteeped in tradition, take 
it for granted that the designing en- 
gineer should fly in the trial flights of 
the plane he has designed, in order to 
determine what changes and alterations 
seem to the pilot to be necessary, in 
actual operation. In fact, an engineer- 
ing representative is usually sent along 
when delivering a new plane, to provide 
the necessary instruction and informa- 
tion with respect to its operation and 
characteristics, and incidentally to study 
the flying customer’s ideas. 

The machine-tool industry is com- 
paratively unfortunate, as there is often 
no opportunity for the designer to ob- 
serve the machine under the purchaser’s 
operating conditions. It would certainly 
be a worthwhile investment to encourage 
inspection tours for designers to oper- 
ators’ plants, to observe and gather 
data on actual operating conditions. 
These trips could be planned as are the 
now relatively well established fore- 
men’s inspection tours. 

—Georce H. Gunn, Eng. Dept., 
Naval Aircraft Factory, Phila 


Shall We Buy 
or Make Parts? 


THERE are many sides to this ques- 
tion, but generally speaking my answer 
would be not to buy them. By this I 
do not mean to make capscrews and 
bolts. But a builder of machinery who 
has any pride in his product should 
want to build to an ideal and not 
assemble a lot of parts which would not 
identify the builder. 

Anyone receiving a machine of this 
type would feel that he probably could 
do as well, and build his own machine 
the next time he was in need of one 
of the same kind. The big firms are 
keeping up an ideal and building it 
into their product, and the purchaser 
knows this and feels that he is getting 
something more than a mere lot of 
parts put together by somebodv who 
may, or may not be as capable of doing 
so, as he is himself. Then, the machine 
builder who has an organization to 
keep together must consider his over- 
head. 

There are some parts that can be 
purchased cheaper than made, but the 
builder should not lose sight of his 
ideal which is his greatest asset, and 
which will bring the customer back to 
him again. 

—CHARLES RINKER, Tool Designer, 
International Harvester Company. 
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Progress in 


METALS 


as seen at the A.F.A. and A.I.S.. Meetings 


By GEORGE S. BRADY 


ALLEABLE iron, if it is required to be ma- 

chined readily, should contain 2.60 per cent and 

above of carbon, is a conclusion deduced from a 
paper given by H. A. Schwartz, manager of research, 
National Malleable and Steel Castings Company, at the 
annual meeting of the American Foundrymen’s Associa- 
tion in Cleveland, May 12 to 16. The carbon content is 
the most important factor in determining the physical 
properties of malleable iron, and it may thus be neces- 
sary in some cases to sacrifice high strength or other 
factors to obtain castings in the machining range de- 
sired. European manufacturers, as well as the majority 
of American concerns, prefer to work with low-carbon 
castings if the question of machining is at all difficult. 

Much has been written lately about chromium in cast 
iron, and the paper by T. F. Jennings, of the Utah Cop- 
per Company, did little more than summarize what has 
been learned of the action of chromium in iron alloys. 
It has been definitely established, the author pointed out, 
that the formation of chrome-iron carbides decreases the 
amount of graphite and increases the combined carbon. 
Consequently, the hardness, strength, and abrasion re- 
sistance are improved by the addition of chromium. 
Only very small amounts of chromium, less than 1 per 
cent, can be added alone to cast iron if machineability is 
not to be seriously impaired. 

Another paper on cast iron, by R. S. MacPherson and 
Rexford H. Krueger, chemists at the Allis-Chalmers 
Manufacturing Company, discussed a very considerable 
study on the prolonged heating of cast iron. No very 
definite conclusions were drawn, but the apparent pur- 
pose of the investigation was to learn what changes take 
place in the structure of castings, such as internal com- 
bustion engine cylinders that are exposed continuously 
to high temperatures. The effect of chromium and 
silicon, and the decrease in tensile strength at elevated 
temperatures are generally known. It would seem, one 
would gather from the paper, that other interesting data 
could be obtained from examination of the metal of old 
cylinder blocks, the origin and history of which could 
be tabulated. 

A remarkable assembly of pertinent points on the 
latest advances in die-castings is packed into the paper by 
Marc Stern, manager of the Die Cast Division, A.C. 
Spark Plug Company. Zinc-base castings, because of 
close attention to alloy mixtures, are becoming increas- 
ingly acceptable for important mechanical parts. The 
use of alloy steels in die construction for handling 
aluminum alloys has reduced greatly the difficulties aris- 
ing from the high pouring temperatures of this metal. 
The die-casting of brass has not been a commercial suc- 
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cess in this country, but the outstanding reason, rather 
than those given by the author of the paper, seems to be 
that far superior parts are produced economically in 
brass by forging. 

The paper on brass alloy ingot troubles, by Wm. P. 
'aulson, president of Thomas Paulson & Son, Inc., is 
a story of how the author's company, after building 
a reputation. on high-grade castings, and then being 
forced into a position of using ordinary commercial 
ingots instead of virgin metals, found itself unable to 
satisfy its exacting customers. The conclusion drawn 
is that virgin metals or their equivalent, that is, clean 
copper scrap and other metals, are absolutely essential 
for best quality castings. 

Another paper on the subject of brass: ingot metal by 
Wm. Romanoff and C. O. Thieme, of H. Kramer & 
Company, aims to show that it is 
commercially possible to make 
any high-grade castings from in- 
got metal that can be made from 
virgin metals provided that the 
ingot metal has been prepared by 
proper methods. Most of the 
trouble from impurities is with 
high-copper castings. The au- 
thors make a real substantial de- 
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fense of ingot metals, and have proved to their own sat- 
isfaction by tests that it is easier to produce uniform 
castings with ingots than with pure virgin metals, and 
that the “bugaboo” of “burnt” metal has been killed. 

Testing brass by deep-etching for better control of 
castings is studied in a thorough manner in a paper by 
W. F. Graham and L. A. Meisse, of the Ohio Brass 
Company. An interesting point is the fact that this 
deep-etching can be done rapidly with nitric acid mixed 
with 10 per cent of hydrochloric acid. The latter acid 
is added to keep the tin oxide in solution and thus retain 
a clean surface exposed to the action of the acid. Many 
illustrations are used to show results obtained in the 
examination of castings by etching. 

Blistering of enamels on iron is gone into in detail 
by A. I. Krynitsky and W. N. Harrison, of the Bureau of 
Standards. The blistering is from gas entrapped in the 
enamel, and causes behind the generation of the gas are 
traced to: physical defects in the iron, such as spongi- 
ness; surface chills in which the cementite breaks down 
during the enameling process with the formation of 
carbon monoxide and carbon dioxide gases; oxidation of 
graphite in the surface of the iron during enameling. 
Preventions of the blistering from these causes can prob- 
ably be prevented by the addition of a graphitizing agent 
such as silicon to the iron, and by the removal of the 
surface layers by sand blasting. This is a paper that 
deserves close study by the engineer who has to deal 
with products with enameled cast iron parts. 

An interesting review of steel founding and the pro- 
duction of steel castings in Australia was given in a 
paper by Daniel Clark, of the Bureau of Steel Manufac- 
turers of Australia. While it does not point out any 
advances in steel castings over those commercially ob- 
tained in the United States, it does indicate that that 
country, remote from the older metallurgical centers of 
the world, is keeping pace and is well on its way to the 
accomplishment of original research of its own. 


A important consideration in steel castings, apt 
to be overlooked by engineers and designers, is 
brought out forcibly by George Batey, technical director 
of the Steel Castings Development Bureau, in his paper 
on “The Most Potent Variable.” The author states that 
15 per cent of all defects in steel castings are caused by 
defects in the molds, and that the molding sand of proper 
quality must be available in the foundry if the latter is 
to produce the castings specified. 

Correlation of foundry technique with the design of 
the casting is also brought out in a paper on “Stronger 
Aluminum Castings by Improved Foundry Practice” by 
T. D. Stay, E. M. Ginerich, and H. J. Rowe, of the 
Aluminum Company of America. According to these 
men the function of the castings must be kept in mind 
in the construction of the pattern. The designer must 
see that generous fillets are provided where possible to 
reduce shrinkage and cracks. It is also necessary to 
provide means in the design so that the metal will not 
enter the casting in sections that will be heavily stressed 
in service. Thin ribs and fins should be given consid- 
erable thought, and no abrupt changes in wall thicknesses 
should be permitted. It is not sufficient to employ the 
same patterns for aluminum that are used for brass, 
bronze, or iron. In the event of a change-over to 
aluminum, designers should call for revised patterns. 


Gems containing about 16 per cent of chromium 
are changed by the addition of 5 per cent or more of 
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manganese into soft, ductile steels suitable for deep- 
drawing operations. These steels retain their rust re- 
sistance, although low-chromium steels lose much of 
their corrosion-resistance by the addition of manganese. 
The paper by Frederick M. Becket, vice-president of the 
Electro Metallurgical Company, given before the Amer- 
ican Iron and Steel Institute in New York, May 9, is an 
excellent treatise on the chromium-manganese steels and 
is the result of years of expert investigation. 

Formerly, high-manganese was not considered de- 
sirable in the chromium steels, and in a very recent book 
by two German metallurgists it is stated that “manganese 
has no effect and is only added to make the steel free 
from hot-shortness." As the manganese increases in 
these steels, according to Dr. Becket, the values increase 
for elongation and reduction of area. The low-carbon 
steels, of course, are superior for deep drawing. A low- 
carbon, 18 per cent chromium steel with 7 per cent of 
manganese will give very satisfactory deep-drawing re- 
sults, and can be welded more readily than plain high- 
chromium steel. A small percentage of copper, 0.5 to 3 
per cent, in this steel also increases the deep-drawing 
qualities, although the higher copper content should 
not be used in steels with high manganese because of the 
danger of hot-shortness. 

Consumption of the metal nickel has jumped in 
nine years to an almost 50 per cent greater amount in 
1930 than in the peak war years because of the tre- 
mendous accelerated increases in the use of alloy steels 
containing nickel, according to Charles McKnight, of the 
International Nickel Company. The paper by Mr. 
McKnight points out that the automotive and airplane 
industries have adopted nickel alloy steels throughout, 
and now the 
railroads are 
rapidly turning 
to alloy steels 
because of the 
increasing need 
for  lightness 
coupled with 
great strength. 
Newer applica- 
tions are for lo- 
comotive boilers, 
cast frames of 
locomotives, and 
for steel coal 
cars. In the lat- 
ter use corro- 
sion - resistance 
was an impor- 
tant factor in 
the adoption of 
the alloy steels. 

The use of 
nickel for cor- 
rosion - resistant 
metals expanded 400 per cent in 1929, and will probably 
expand another 400 per cent in 1930. The 18-per cent 
chromium 8-per cent nickel steels, under trade names, 
are being used for headlights, radiator shells, cooking 
utensils, washing machines, boiler tubes, and parts for 
chemical and food machinery. Manganese steels, with 
14 per cent manganese, for wear-resistance, are now 
rendered workable by the addition of a small percent- 
age of nickel, so that the newer steels of this 
ac a j "oe 
class can be forged, rolled, or drawn into wire. 


EFFECT of poor molding sand, 
where advantages of better metal 
are lost in improper molding 
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Standard 
Mechanical 


Movements 


One hundred sixty working models 
of mechanical motions classified in 
ten panels. The principles dem- 
onstrated are such that the designer 
will find in the complete set a 
ready reference of mechanical 
motions. The remaining five panels 
will be shown next month. 
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W. M. Clark, designer 
and builder of the ex- 
hibit, a gift of Louis 
Bamberger to the New- 


ark Museum, Newark, 
N. J. 
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GASKETS 


their 
function, 
application, 
and design 


By JOSEPH B. VICTOR 


Vice-President. Victor Manufacturing & Gasket Company 


RIMARILY a gasket is intended to make a tight 

seal between two metal surfaces. Since it performs 

this function by its ability to absorb the slight irreg- 
ularities in the metal, it is highly important that, above all 
things, it be resilient. The gasket may come into contact 
with any kind of liquid or vapor at temperatures possibly 
varying from room temperature up to several thousand 
degrees Fahrenheit. The pressure against which it may 
be called upon to seal may vary from that measured by a 
few inches of water to several thousand lb. per sq.in. 
Hence, it is important that the right material be selected 
for each particular application. 

Manila paper has been used for home-made gaskets for 
many years, and more than once heavy drawing paper has 
been pressed into service in the shop. While the idea may 
be very crude, manila paper still has its uses, although 
they are considerably limited. Its use requires 
that the parts to be joined must be machined 
very accurately, and that the manila paper 
itself must be thin to be effective. Such a 
gasket is suitable in the presence of water, 
oil, or grease, and it is really a modified treated 
gasket in that it must be applied with shellac 
as the sealing agent. In general, it may be said 
that the chief use of this type of gasket is for 
emergency repairs, though obviously it cannot 
be used if high temperatures are involved. 

Following in the footsteps of the manila 
paper gasket has come the treated special 
paper gasket. Actually this material re- 
sembles leather rather than paper. It is put 
out under various trade names, but essentially 
it consists of a manila rope fiber paper base treated with 
glycerine, glue, and chemicals. When impregnated with 
these materials the fiber becomes tough and elastic, and 
the paper feels soft and pliable. It is almost impossible 
to tear it with the fingers. Since this material is oil-, 
water-, and gasoline-proof, it finds its chief application 
in sealing vessels containing these liquids, but like the 
manila paper gasket its use is limited to those places 
where the temperature never goes above 200 deg. F. 
One application of this type of gasket is to seal the crank- 
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case in an internal combustion engine, another, to seal the 
cover of a gear case. The material is easily cut with a 
knife or a ball peen hammer applied to the edge of a 
metal surface, but for automotive applications it usually 
comes die-cut to shape. For general purpose use, how- 
ever, it is available in the form of sheets in rolls. 

Granulated cork compressed into sheet form is very 
similar in its properties to the treated manila fiber just 
mentioned. Its most common every-day applications are 
in the cap of shaving cream or tooth paste tubes and in 
beverage bottle caps. While granulated cork sheets serve 
the same purpose as the treated manila fiber, it lacks the 
durability of that material and is rather easily torn and 
broken. Furthermore it has some tendency to disinte- 
grate in the presence of oil. 

Other soft materials used are asbestos and its various 
compounds, felt, rubber, rubber compounds, and leather. 
Asbestos is a material that is widely used in gasket con- 
struction wherever the condition of high temperature is 
encountered. The material can be used alone in the form 
of a compressed sheet, which can be reinforced with 
woven wire, or the asbestos can be placed on wire, which 
is then woven into some definite form. In this condition 
it can be treated with coatings such as graphite. Finally, 
it can be used with some protecting metal such as copper, 
as in the familiar automotive cylinder-head gasket. Such 
protection is often necessary because of the low mechani- 
cal strength of asbestos. Besides being heat-resistant, 
asbestos is also resilient, which, as mentioned before, is 
the primary requirement of a gasket material. 

The compressed form of asbestos generally contains 
rubber as a binding agent, but since the rubber is present 
in very small quantities it does not affect the heat- 
resistant properties of the compound. Wire, coated with 
asbestos having rubber as a binder, is woven into sheet 
form, after which the inter- 
stices are filled with paint and 
rubber and the whole com- 
pressed. This type of gasket 
is particularly useful where 
high mechanical strength is 
needed as well as heat-resist- 
ing properties, such as would 
be encountered in high-pres- 
sure steam lines. Asbestos 
expands with increasing tem- 
perature and tends to make 
the joint tighter. This is a 
distinct advantage. 

For this type of service the 
asbestos pulp should be care- 
fully selected and should be properly processed by cal- 
endering and sizing. Commercial millboard is not 
usually desirable. For best service the asbestos should 
be free from impurities and moisture. Moisture is un- 
desirable as it tends toward the shifting of the asbestos 
during the tightening of the bolts. Other gasket require- 
ments are smoothness, which is necessary for obtaining 
the best seal, uniform thickness, and proper hardness. 
Since the hardness is definitely tied up with the re- 
siliency, it is an important factor. If the gasket is also 
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to act as a heat or electrical insulator, the thickness of 
the asbestos board should be between 1 and 4 in. Com- 
mercial thicknesses range between 4!'; and 1 in., depending 
upon the size of the gasket and the structural strength 
required in handling. 

Asbestos composition is desirable for use in sealing 
joints that must withstand superheated steam, dry air 
and high temperatures, acids, oils, ammonia, alkalis and 
various gases. Sometimes the asbestos is covered with 
graphite so that the joint can be broken easily. Occa- 
sionally the woven asbestos is made with annular grooves 
which are filled with white lead to further improve the 
sealing qualities. 

Most of the soft 
materials other than 
asbestos have only 
special uses for 
gaskets. Rubber 
with cloth inserts is 
used chiefly for 
cold water pipe 
joints where resist- 
ance to water and, 
at the same time, 
considerable me- 
chanical strength 
are required. This 
type of gasket is 
necessarily limited 
to normal tempera- 
ture service since the rubber would be vulcanized at high 
temperatures. Leather is the most expensive gasket ma- 
terial of all, and its use is justified only in special cases 
where wear-resisting properties are paramount. For this 
reason its chief application is for sealing the pistons of 
pumps. Like a rubber gasket, however, it cannot with- 
stand high temperatures. Felt is largely used as a grease 
retainer and to cushion parts to prevent rattling. Felt 
dust guards in the front wheels of automobiles are not 
gaskets in the generally understood sense of the term, 
but are just what their name implies. 





REINFORCING with an 


extra flange of metal 


ETALS alone are often used for gaskets of the 
corrugated type. These corrugated types have con- 
centric grooves and ridges in the metal and depend for 
their sealing properties largely upon the cold flow of the 
metal under the high unit pressures developed at the high 
points, rather than by any inherent elasticity in the mate- 
rial. Sometimes these grooves are filled with other 
materials, such as white lead, which act as sealing com- 
pounds. Copper, steel, Monel metal, aluminum and lead 
are some of the metals used for gaskets. Corrugated 
copper gaskets have long been used for sealing air brake 
joints and for compressors. Armco iron and Swedish 
steel have been used where corrosive resistance is im- 
portant. For the same reason, Monel metal and lead 
are used. Because of its low melting point, however, 
lead has a rather limited use and finds its chief applica- 
tion for joints in cold water pipes and acid pipe con- 
nections where the temperatures are low. Aluminum has 
been found to be the best gasket material for use in 
the presence of natural gas. Metallic gaskets made of 
a cheap material are sometimes coated so that they will 
not be affected by acids, alkalines and the like. Thi 
makes a cheaper product than when using a special cor- 
rosion resistant metal. 
The :more widely gasket used 


known form of 


extensively in the automotive field, is the copper- 
asbestos type. 


The asbestos is in sheet form and the 
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copper, having the necessary softness and heat-resisting 
qualities, is used as a sheath. Aluminum, Monel metal, 
and steel are sometimes substituted for the copper sheath, 
and occasionally brass is used. The simplest form of 
compound gasket is faced with metal on only one side 
of the asbestos but the more commonly used form is 
covered with metal on both sides of the asbestos sheet. 


N THE simple ring type of gasket, copper is flanged 

over the asbestos on the inner and outer circumfer- 
ences. Sometimes the asbestos is exposed on one side 
but more often the opposite side of the gasket has a 
layer of copper over which the flanges are turned. For 
more severe service, both layers of copper are flanged, 
thus creating a double flange of copper. In the so-called 
“French” type of gasket the outer edge or circumference 
of the asbestos is left open. 


Occasionally these copper-asbestos gaskets are made 
corrugated by forming the grooves after the asbestos 
has been faced with copper. For certain application, 
such as high pressure steam, this gives a better seal to 
the joint. 

The automotive cylinder-head gasket is the most 
familiar copper-asbestos type. It is used to seal the 
joint between the motor block and the head, and acts 
much the same as the rubber washer on a fruit jar. In 
this gasket the copper is flanged over the asbestos at the 
cylinder openings and usually around the water circula- 
tion holes. The copper flanging around the cylinder 
openings provides some resistance against burning or 
blowing through the 
gasket, and also 
causes a little more 
pressure on the gas- 
ket around the edge 
of the cylinders by 











SEAMLESS wire 
insert reinforcement 


COPPER insert re- 
inforcement 


reason of the extra 
thickness of metal. 
The flanging around 
the water holes pre- 
vents any tendency 
for the asbestos to 
wash out and also 
causes a little more pressure on the gasket around these 
holes. Ordinarily the outer edge of the gasket is not 
flanged because there is no pressure from either gases 
or liquids at that point and the presence of an outer 
edge flange, if not very carefully formed, has a tendency 
to interfere with the pressure on other parts of the 
gasket. 

At times it is desirable to strengthen the gaskets so 
as to withstand extremes of motor heat and pressure. 
The method of reinforcing must not make the gasket 
stiff and hard like solid metal, as that would prevent it 
from functioning properly. What is required is a gasket 
that will seal the joint and at the same time will not 
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LACQUER FINISHES 





DOMESTIC machines are now de- 
manded in bright colors which can be 
effectively and economically applied in 
lacquer. This Thor washer is avail- 


able in various colors 


UTOMOBILE manufacturers, faced with the 
necessity of developing a newer and better finish, 
initiated research for a finishing material that 

would stand up under the severe weathering conditions 
encountered in service and would further improve the 
appearance of their cars. Ten years of research and 
development were required before anything satisfactory 
was evolved. Late in 1923, a new finishing material 
was presented to automobile manufacturers. This mate- 
rial had properties unheard of until that day. Early in 
1924 one standard make of automobile was being finished 
with the new material. A year later, 40 per cent of 
the automobiles exhibited at the New York automobile 
show were finished in this new product with an old name 


—"lacquer." It is this lacquer that, developed originally 


a resume of the 
nitro-cellulose fin- 
ishing materials 


for metal products 


I wrerviews with technicians 
and color advisors of E. I. duPont 
de Nemours & Company, the Hilo 
Varnish Corporation, and the Egyp- 
tian Lacquer Manufacturing Com- 
pany; by George S. Brady and E. J. 


Tangerman. 


v 


for the automobile, is now finding an increasing applica- 
tion in the finishing of many other metal products. 

Sut what is lacquer? The McGraw-Hill “Materials 
Handbook” defines it as: “A general name applied to 
quick-drying finishes made from nitrocellulose or ‘pyrox- 
ylin,’ or from cellulose acetate resins. The modern lac- 
quers consist of the pyroxylin or resins, one or more 
gums, a pigment, a softener, and one or more volatile sol- 
vents.” The old finishes were made from linseed oils and 
gums. They dried by oxidation; lacquer dries by evapo- 
ration of the solvent. Ordinary oxidizing oil finishes are 
not stable. In these old finishes there is a continuous 
chemical reaction taking place after the finish is applied— 
the film growing less elastic as it oxidizes. With lacquer, 
the solvents quickly evaporate, leaving a hard, tough 
film. After the evaporation of the solvents, no changes 
of moment occur. The base of the lacquers, nitro- 
cellulose, is a compound made by treating purified cotton 
with nitric acid. Originally amyl acetate was employed 
as the chief solvent, but at the present time a variety 
of solvents prepared from petroleum fractions are avail- 
able. Development has also been made recently in mak- 
ing available new diluents for the lacquers. Recently, 
continued research by producers of the cellulose and 
resin, or "resinoid," raw materials has led to develop- 
ment in lacquers made with phenol-formaldehyde, and 
other bases, but in this article only the nitro-cellulose 
base lacquers are considered. 

It was inevitable that a finishing material of such new 
and unusual properties should be adopted rapidly by 
manufacturers of other products. It was found, more- 
over, that varying the proportion of the various com- 
ponents varied the properties of the lacquer, and that 








JUNE, 1930 + 


lacquers for widely diversified uses could be formulated 
easily. As a result, within a short time the diversity of 
lacquer uses has grown from the one original use to 
many hundreds, and the material itself is now a stand- 
ard finish on thousands of products. 

To the manufacturer of metal products lacquer offers 
a finish with these properties: 

1. Durability not affected by ordinary atmospheric 
conditions, including alkali, dust, and saline air. Quite 
resistant to scratching, and is unaffected by weak acids, 
gasoline, turpentine, oil, greases, and ordinary soaps. 

2. Easy to apply and quick drying without baking, so 
that factory space is saved. 

3. Available in three lusters, varying from a flat finish 
to an extremely high gloss. 

These advantages are tempered by several weaknesses. 





REFRIGERATORS, originally in wood 

finishes, later enameled, are now ap- 

pearing in white and colored lacquers 

to match new tastes in interior dec- 
oration 


As made now, lacquer is not impervious to alcohol, 
strong acids, or certain of the ingredients of road tar. 
It is more expensive to purchase, gallon for gallon, than 
other finishes, but this latter objection is largely offset 
by the reduced space required for finishing purposes 
and the consequent reduction in overhead. As an 
example, the floor space required for painting the year’s 
production of 2,300,000 automobiles in 1922 was 2,500,- 
000 sq.ft., while that required for painting 4,000,000 
cars in 1929 was 1,974,000 sq.ft., a space saving of 
2,900,000 sq.ft., and a $20,000,000 saving in capital 
investment. 

Lacquer has opened new vistas to design and sales 
departments. Certain of the older methods of finishing 
automobile bodies imposed limitations upon their design 
and treatment. Lacquers, applied by spraying, removed 
most of these limitations, and made it possible for the 
body designer to introduce new ideas of line and color 
treatment. The same applies to other products. Several 
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colors may be applied side by side, it being only neces- 
sary to mask one color while the next is applied. Spray- 
ing is the usual method of application, as this method 
will apply a very thin coat evenly over the surface of 
the article and can be done as the work passes along 
in production. For brushed work a different mixture of 
lacquer is ordinarily used. Small articles may be finished 
readily by dipping. 


HIS is the day of color. Practically every object in 
nature is endowed with color or creates a sensation of 
color in the eye of the observer. Nature’s multiplicity 
of colors is now being reproduced on n™n-made articles 
to make them more attractive and more salable. Lacquer, 
with its ease of application, its durability, and its appear- 
ance, has the added advantage of giving color combina- 
tions suitable for use on every class of product. For 
example, National cash registers now appear in twenty 
colors, the Remington typewriter in six, and the Dicta- 
phone in two. The “Skyscraper” desk is finished in 
walnut, mahogany, olive green, or black with silver 
trim, other colors being available on special order. 
Fokker airplanes, all individual color jobs, have their 
color schemes designed by a staff of artists under the 
direction of A. Lincoln Cooper, noted painter and 
colorist, who was a pioneer in the application of attrac- 
tive color to automobiles produced by General Motors. 
This change to color was followed immediately by other 
planes. Two Fokker transports appeared in color at the 
St. Louis aircraft show. At the Detroit show shortly 
after, three transports were shown in color, and all trans- 
ports were in color, irrespective of make, at the recent 
New York show. 
Color advisory services have been developed by lacquer 
manufacturers to work out proper color application. 
It is the function of these services to aid manufacturers 


MANY low - priced 
products produced in 
quantity are lacquered. 
Woolworth’s biggest 
selling color at pre- 
sent is green 
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DUPONT color index for automobile 
manufacturers. The Duco color ad- 
visory service follows trends in color 
styles in order to anticipate markets 


in the selection of properly harmonizing color combina- 
tions which not only attract the eye, but effect changes 
in appearance or impression on the observer. For 
example, the LaSalle automobile, with the same wheel- 
base as the Cadillac, was made to look smaller by dis- 
tributing the color instead of applying it in long, 
sweeping lines. Again, a manufacturer who was pro- 
ducing an electric fan lacquered a brilliant red was 
induced to change the color to a cool apple green, and 
he found his sales increased materially. 

Color can make a product look heavy or light, large 
or small, clean and cheery, or dark and depressing. 
Dental and bakery equipment, which must give a clean, 
cheerful impression, is lacquered in white or pastel 
tints. The interiors of dining cars, such as those on the 
“Yankee Clipper,” have been made more restful to the 
diner by more careful attention to the color scheme. 
Color is difficult to standardize, however, as it is apt to 
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THIS FOKKER transport 
plane has an individual color 
scheme for each purchaser, 
Automobile manufacturers, 
producing in quantity, fol- 
low the season's styles 


follow styles, and also because the user of an article be- 
comes tired of one color and frequently desires a new color 
in a new article. The machine-tool gray recently adopted 
by machine tool manufacturers, moreover, is alreadv in 
disfavor with many buyers. Lighter and brighter colors 
have been found to make men work more rapidly and 
more accurately, and there is a tendency toward other 
colors in shop machines. 


HROUGH color, harmony or contrast may be pro- 

duced and sales appeal either gained or lost. One 
manufacturer of clocks was so impressed with the sales 
of blue kitchen clocks ordered by a dealer that he 
began painting his entire output, regardless of style, in 
the same color, and as a consequence could not sell those 
intended for more dignified positions in the house. 

But what color is best? This question is difficult to 
answer. “Easy” washers are lacquered in white only; 
“Whirldry” washers appear in four—gray, green, blue, 
and light ivory. The proportion of Whirldry sales in a 
New York store is five to one in the favor of green, 
gray being least popular. Royal portables in color sell 
20 per cent in green alone. Corona portables, on the 
contrary, sell 32 per cent in black with black panels, 28 
per cent in black and gold, 13 per cent in green, 12 in 





RED and green are popular colors for 

many machines, This York compres- 

sor is illustrative. Machine tool build- 

ers have, however, standardized on 
gray 
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maroon, 11 in blue, and only 4 per cent in scarlet, 
although scarlet led the list two years ago. The Essex 
“Challenger” sells 35 per cent in black, 30 in green, and 
10 in gray, with the remaining 15 per cent divided be- 
tween light brown and medium blue. The six most 
popular lacquer colors at Macy’s great New York depart- 
ment store are now, in order of popularity ; lettuce green, 
apple green, ivory, yellow, orange, and Chinese red. 

The selection of a color for a specific article depends 
upon the use to which the article is to be put, the things 
with which it is to be associated, and upon the likes or 
dislikes of the buyer. Eight general color groups, in 
addition to black, white, and clear lacquers, are recog- 
nized as leaders: gray, blue, red, brown, maroon, yel- 
low, green, and orange. Although some of these colors 
are combinations of others, and mixing of colors will 
produce an infinite number of shades, they are the 
foundations about which the so-called commercial color 
families are built. Gray is an inconspicuous color, 
harmonizing with others. It is a popular color for wash- 
ing machines, laundry equipment, tools, mechanical toys, 
and kitchen cabinets. Blue is a bright, cheerful color 
if carefully used. It is employed for furniture, kit- 
chen tools, and toys for very small children. Red is 
a brilliant color, demanding attention, and giving 
many bright and beautiful shades. It has always 
indicated danger, consequently, fire fighting 
equipment—axes, hooks, pails, extinguishers, 
and containers of inflammable liquids are 
painted in that color. Darker reds are 
used on food store equipment—coffee 
grinders, slicing machines, and 
meat choppers. Lighter reds are 
used for toilet articles and me- 
dium reds for toys, bicycles, 
and pushmobiles. 

srown is an inconspicu- 
ous color, much used, 
and suitable for but- 
tons, shoe hardware, 
metal trim, steel fur- 
niture, and trunk parts. 
Maroon is a desirable 
color because of the 
harmonious effects 
that may be produced 
by its use. Some of 
its shades harmonize 
with woodwork and it 
is consequently used 
for metal furniture, 
filing cases, metal trim, 






THE DICTAPHONE is 


e — dh 7 typical of business ma- 
and cash boxe s. Y ellow chines. Brown, olive 

is a brilliant color, eas- green, blue, beige, and 

ily visible. It is used maroon are popular office 
for finishing articles colors 

which must attract attention, be seen at a distance, 


get strong effects, or add a touch of brightness. It is 
much used for toys and metal porch or lawn furniture. 
Orange is a warm color, used in much the same places 
as vellow, and is in favor for trim on many articles, 
including toys. l 

Green offers a number of desirable shades ranging 
from light to dark, all so uniformly attractive and pleas- 
ing to the eye that this color has become the most pop- 
ular of any. It is used for anything suggesting the 
out-of-doors, such as metal porch furniture, pots, screens, 
metal boxes and flower stands. Lighter shades are 
popular for kitchen furniture, bedroom furniture, kitchen 
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ware. Soft shades of green on stoves, washing machines, 
and other large objects used in the kitchen give the de- 
sired brightness in that room without giving the appear- 
ance of over-bigness to the article that would be had with 
white or ivory. Darker shades are used on filing cab- 
inets. Olive green, a green with a large proportion of 
orange, is growing in popularity. It is used extensively 
because of the economy with which it can be produced, 
the durability of the finish, and the harmonious incon- 
spicuousness of the color. It is used for metal goods, 
lockers, partitions, and shelves. 

Black is pleasing and inconspicuous, making awkward 
shapes less noticeable and large objects appear small. 
White lacquers have the reverse effect but are used ex- 
tensively because of their clean, fresh, appearance. Clear 
lacquers protect or accentuate a polished or finished sur- 
face. They are sometimes mixed with cheap dyes for 
application to cheap toys. Clear lacquer is not as resistant 
to the ultra-violet rays of the sun as are colored lacquers, 
since the pigments and gums used in the latter are of 
major importance in protecting the nitro-cellulose from 
disintegration when it is exposed to the rays of the sun. 























EIGHTY per cent 

of all Royal port- 

ables are now in 
color 


Final appearance of a color 
depends upon three factors: its 
depth or body, a function of the 
materials of which it is,composed ; its 
color, the amount of light it reflects as 
compared to white (which reflects ap- 
proximately 85 per cent of all light im- 
pressed upon it) and black (which reflects 
none) ; and its luster, independent of color and 
a function of the surface. Lacquer luster is 
graded in three divisions, gloss, egg-shell, and flat. 
Gloss gives a shiny surface, egg-shell a half-and-half, 
and flat a dull even tone. Luster is produced by direct 
reflection of impinged light rays, flatness by diffusion. 

The effect of the base surface upon the lacquer is 
important. A roughened surface is much easier to coat 
and will permit the use of a cheaper lacquer. A surface 
ordinarily difficult to lacquer may be prepared by sand- 
blasting or etching. Tin, brass, and zine are hardest 
to lacquer; steel and iron are easiest; aluminum and 
copper are intermediate. 

For high grade finishes, of course, a smooth founda- 
tion must be prepared to receive the lacquer. A system 
of undercoats is employed in which a primer is applied 
to the original surface and 
a so-called “surface” is ap- “yr” 
plied to fill irregularities. 
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An Improved T-Square 


By E. W. EnRICK 
King Manufacturing Company 
THE SKETCH shows how a few 
inexpensive parts attached will keep 
the ordinary type of T-square against 
the edge of the board with a light 
tension of the spring, so that it is 
unnecessary to hold the T-square 
against the edge, it being 
square when moved up 
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made up this little arrangement on 
the drawing board I am using, and 
find it works very well and saves a 
lot of time. 


Oil Leak From Bearings 
Prevented 


Grorce W. DUNHAM 
Consulting Engineer 

IT IS SURPRISING how difficult 
it is to prevent oil from leaking out 
of exposed gear case bearings. The 
expedients commonly used range 
from various sorts of oil slingers lo- 
cated in pockets with return drain 
openings, to most elaborate self-ad- 
justing packing glands. Some such 
devices have proved quite satisfac- 
tory but many of them take up con- 
siderable space and often add ma- 
terially to the cost of the machine. 

Recently I was confronted with the 
problem of making oil-tight a bear- 
ing in which none of the conventional 





methods seemed applicable, partly be- 
cause of the lack of space and partly 
because of the general arrangement 
of the machine. A plain bushed bear- 
ing with a helical return oil groove 
was tried. Experiments were also 
tried with a drilled lead carrying the 
oil to a point near the outer end of 
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e. 
PRODUCT NECKTIES 


A MANUFACTURER of name- 
plates aptly described the place of his 
product in something like the follow- 
ing words: "You can have a hundred 
dollar suit, a Jimmy Walker hat, and 
a whitewood cane, but if you come out 
without a necktie you will look like a 
bum.” So it is with a well-designed 
product if it lacks finish and a suit- 


able nameplate. 
e 

«0.0. FATIGUE IN METAES . 5 
IT IS always refreshing to get into an 
argument about íatigue. Apparently 
the experts in all parts of the world 
never get fatigued discussing it. Now 
comes an “electronic theory,” that a 
metal becomes fatigued and fails in 
service because the electrons go off 
into space during the performance of 
the work on the part. Maybe it's 
true. If so, then fatigue in metals is 
not so much different from fatigue 
in humans and probably we'll soon 
discover that "four out of five" teeth 
on gears get pyorrhea in old age. 


PIONEERS 


THERE are few new lands to be dis- 
covered and charted except perhaps 
at the South Pole, but the pioneering 
vet to be done in engineering science 
is tremendous. And the records of 
this pioneer work make just as inter- 
esting reading to those who are con- 
cerned. One of the recent University 
of Illinois bulletins describes tests 
made to try to produce electro- 
plates of the more uncommon metals. 
tungsten, vanadium, beryllium, boron, 
titanium, and cerium. No positive 
results were obtained, but the reader 
must marvel at the patience, endur- 
ance, and ingenuity of these ex- 
perimenters. New plates and new 
applications will be discovered and 





the bearing. A helical return groove 
was cut in the bushing to overlap the 
lead and screw the lubricant back into 
the case, as indicated in Fig. 1. This 
worked most of the time if the fits 
were perfectly made, but if the bear- 
ing was too free, the oil would escape, 
and if the fit was too snug, the return 
groove functioned so effectively that 
the extreme outer end of the bearing 
ran dry. 

The solution to the difficulty proved 
to be very simple and most satisfac- 
tory, once it was found. A bushing of 
porous self-lubricating bearing metal 





Fig. 1—Bronze-bushed bearing with heli- 
cal groove tending to serew oil back into 
the gearcase 


was employed and, as shown in Fig. 
2, a duct was provided from the case 
to the outside diameter of the bushing 
to keep this material saturated with 
oil. A spiral return oil groove was 
cut on the inside of the bushing to 


Oil duct 





Fig. 2—Self-lubricating bushing kept wet 
with oil which seeps through the porous 
metal 


return such excess oil as might ac- 
cumulate between the bearing and the 
shaft. The result was perfect. There 
are thousands of these bearings in 
satisfactory operation today and the 
cost was somewhat less than the ori- 
ginal scheme, largely because more 
generous tolerances were permissible 
and because this arrangement worked 
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every time. The level of the oil is 
kept below the opening in the bearing. 
Oil is carried up to the duct by the 
action of the mechanism within the 
case. 

LI 


Standard Names for Parts 


TO AVOID the confusion that so 
frequently arises in the shop and 
drafting room from the use of vari- 
ous terms to designate the same 
thing, the engineering department of 
the General Steel Castings Company 
assigns a name to each part and sur- 
face of a product and then issues a 


Buffer Center Stem 
Opening 


Buffer Side Stem 
A Guide & Stop 
Buffer Pocket 


Draft Gear 
Pocket 


dl / d 
Side Stem [e T a 3 
Opening. Carrier Buffer 


Bracket Beam Buffer Beam End 


photograph showing these names. A 
typical photograph is illustrated. A 
copy is sent to all departments han- 
dling the product or the paper work 
connected with it. In cases where 
the casting is complicated it may be 
necessary to supply two photographic 
views. 


What Price Experience? 


)v GEgoncE H. GUNN 

Engineering Department, 

Naval Aircraft Factory 
NOT EVERY MACHINE can be 
so worked out that the first one built 
will be a success, but in the machine 
business there is more than an even 
chance that the new machine will 
prove satisfactory from the start, 
provided the work on the drawing 
board has been well thought out. The 
man who makes a good designer can 
see from his drawing how the ma- 
chine will go together and how it will 
work. He uses his handbooks to 
save time. 

A student who believes all that he 
reads and relies entirely upon his 
books rather than upon himself 
seldom makes a good designer. The 
man who does succeed is the type who 
does his own thinking. One man 
looks at a shaft as a beam carrying 
definite loads; another looks at it as 
a possible seat of trouble if a monkey- 
wrench gets into the gears. 

Theory, a designer must have; he 





eventually taken as commonplace. But 
in all probability even the names of 
these sturdy engineering pioneers will 
never reach the general public. 


PRODUCT CHARACTER 


MAXFIELD PARRISH, leader 


among American contemporary artists, 


when interviewed recently for the 
American Magazine, said: “The ugli- 
ness of many objects we see around us 
is frequently blamed on the machine 
age. The observation is far from true. 
The machine age is not primarily 
responsible. True, hand-beaten ware 
had a certain character about it. But 
character can also be produced by 
machinery.” 

To prove his statement, Mr. Parrish 
spends most of his spare time in a 
machine shop of his own, designing 
and building articles for himself and 
his friends, articles which, in addition 
to their utility, express that utility in 
every line of their design. He is simply 
restating — and proving — what every 
sales engineer and every product engi- 
neer must learn, that the design of a 
product must be in keeping with the 
purpose it serves. 


. A STEP AHEAD... 
EDWARD P. WARNER, editor of 


Aviation and president of the So- 
ciety of Automotive Engineers, tells 
us that the aircraft industry, as a 
whole, still is inclined to consider 
the planes it designs and builds too 
much in the light of war-time experi- 
ence. The course of training re- 
quired to secure a pilot’s license, 
without which even the private 
owner may not operate his own 
plane, is lengthy and costs as much 
as a good automobile. 

Doubtless this is necessary as 
long as airplanes are so designed 
that they require much skill for 
their safe operation. But now the 
Tanager (described in the April is- 
sue of Product Engineering) has 
made it apparent that a plane can 
be designed and built which can be 
operated with reasonable safety 
after no more training than is 
needed to operate an automobile. 
Consequently, the time seems ripe 
for the aircraft industry to “cash 
in” upon advances which its engi- 
neers have made possible. 


HERO PRODUCTS 


JUNE is the month when schools and 
colleges send out thousands of young 
prospective engineers who are going 
to be the leading engineers a few years 
hence. Aviation states that by actual 
census 40 per cent of high school boys 
20 years ago were most interested in 
automobiles, 10 years ago 50 per cent 
were interested in radio, and this year 
60 per cent are interested in airplanes. 
It might have been added that 30 years 
ago it was the bicycle that offered 
first attractions. Here is something 
to speculate upon: What new product 
will this generation develop to present 
as the “most interesting” to the stu- 
dents of ten years hence? 
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must be sure that everything is strong 
enough for legitimate use, and then 
must add here and there for possible 
contingencies. This ability is based 
upon what we term “experience.” 
Some men get vastly more experience 
out of a given situation than others. 
A few unpleasant experiences will 
show plainly whether a man learns 
by them or not, and how much he 
learns. It seems expensive to give a 
man a piece of rope just to see if he 
will hang himself with it, but, so far, 
no psychologist has told us how we 
can pick out a designer with a prac- 
tical mind except by letting him spend 
the company’s money to prove that 
he has such a mind. 


First American Automobile 
By Frank P. DEVINE 


THERE has been considerable pub- 
lished discussion of the “first” auto- 
mobile, honors being variously given 
to Haynes, Selden, and others. But 
I have not seen anything recently on 
the House horseless carriage built in 
1866. This was a steam machine, but 
it embodied the chief features of the 
modern automobile, and in the mat- 
ters of high-pressure and other 
mechanical features was far ahead of 
its time. 

The House automobile, shown in 
principle in the sketch, was designed 
and built by Henry A. House, and 
James House, at Bridgeport, Conn. 
The former is still living. It was 
built upon the body of a Beach 
wagon manufactured in Bridgeport 
by the Wood Brothers, carriage build- 
ers. The beach wagon was of a type 
commonly used at that time, origi- 
nally built for two seats and horse- 
drawn. The shafts were taken off, and 
the engine fitted under the front seat 
with the boiler at the rear. 

The machine had a double side 
chain drive from a countershaft to 
the rear wheel, a feature carried into 
the later gasoline automobiles, and 
retained up to 1918 in friction-drive 
cars. The steering was at first by a 
wheel, but later was changed to a 
lever for quicker motion and sensi- 
tiveness. 

The entire front axle was swung 
on a fifth wheel by means of a chain 
that ran from one end of the axle, 
back around horizontal sprockets on 
the reaches, then forward to the other 
end of the front axle. One of these 


sprockets was on the lower end of the 
vertical steering column, which was 
provided near the bottom with a 
double sliding joint, and turned by a 
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vertical wheel on top connected with 
a worm gear. 

After the machine had been run 
through several fences as a result of 
misjudgment of the driver as to turn- 
ing ability at high speeds, a lever on 
the vertical shaft was substituted and 
worked satisfactorily. 

The boiler was of the water-tube 
fire-engine type, and was one of the 
first all-steel shell boilers made. It 
was tested to 300 Ib. hydraulic pres- 
sure, and carried this steam pressure 
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The machine had no brakes, re- 
verse being used for this purpose, 
enabling a quick stop to be made. To 
reverse the car it was necessary only 
to kick the ratchet release lever on the 
footboard to one side, set the links of 
the engine with the reverse lever be- 
side the seat, and open the throttle. 

There were two water gages beside 
the boiler, one back of the front seat 
for the driver, and one behind the 
boiler for the fireman. A variable- 
speed pump was driven from the en- 
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on the machine. It was fitted with 
a “pop” safety valve, but owing to 
the effect of the latter upon horses 
a spring lever type of valve which 
could be held down when necessary 
was substituted. The fuel was Eng- 
lish cannel coal and charcoal fed from 
a seat behind. The machine would 
accommodate the driver, fireman, and 
five passengers. The fuel was car- 
ried in a box around the boiler. 

The power unit was a twin-cylinder 
double-acting slide-valve steam engine 
of 44-in. bore, 6-in. stroke, with con- 
necting rods on disk cranks. The 
throttle and reverse levers were 
brought up through the middle of the 
tront seat. 

There were two chains from the 
crankshaft to the countershaft, either 
of which could be put in use by means 
of jaw clutches on the latter shaft. 
With one, a speed reduction of 3 to 
1 was had from the crankshaft to the 
countershaft. With the other, or 
high speed, a similar increase was ob- 
tained. In order to allow for the 
differential movement of the wheels 
in turning corners, sprockets were 
driven on the countershaft through a 
double-acting ratchet and pawl which 
answered for forward and backward 
motion. In the backing position the 
engine could be used as a brake. 


gine by a slotted lever connected to 
the crosshead. The pump connecting 
rod was connected to a block in this 
slotted lever which could be set at 
different distances from the fulcrum 
of the lever and thus be made to vary 
the stroke of the pump. This device 
was worked by the fireman. 

The engine complete with water 
pump weighed 110 pounds, and was 
perfectly balanced. It developed 
12 hp. on the machine, but if supplied 
with a boiler of sufficient capacity 
would have developed 50 hp. The 
power attained was sufficient to send 
the machine along at 30 miles an 
hour, and one trip of five miles was 
made in ten minutes. The weight 
of the complete car with water and 
fuel sufficient for 10 miles was 1,800 
pounds. It deserves consideration as 
the first American automobile. 
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Direct Reading Scales 


By C. G. WILLIAMS 

Chief Engineer, 
Barker Machine & Tool Works 
IN THE MARCH NUMBER Prof. 
G. L. Guillet makes out a good lullaby 
for one of the most useless things in 
the curriculum of the engineer, espe- 
cially of the mechanical engineer. In 
the years that I have been in the pro- 
fession I have yet to see more than 
three or four men using such scales 
and they were young men just out of 
school. 

The only real workable scale that 
is applicable to all of the work done 
by the mechanical engineer, and that 
will become more attached to him as 
the years pass, is the flat scale edge, 
two edges only. One of these edges 
should be divided into inches, and 
each inch into 4, 4, 4, 1s, 45, for the 
entire length; or to put it another 
way, each inch of the entire length to 
be divided into 32nds. The other 
edge should be divided into 24 parts, 
if a 12-in. scale, and each division 
marked 1, 2, 3, 4, etc., up to the 24. 
Then every one of the 24 divisions 
should be divided into 16 parts (if 
the scale has a white facing it can be 
divided into 32nds)—not one or two 
or three but the whole 24 divisions. 
The first edge should be stamped full 
size, and the other side stamped half 
size. 

Another scale I find equally useful 
when drawing large pieces of ma- 
chinery, has one edge divided into 
inches as above but the second edge 
is divided into 48 parts, and each 
division stamped 1, 2, 3, 4, etc., up to 
the whole 48 divisions. Each of these 
divisions is subdivided into 8ths (or 
if white facing, into 16 equal parts). 
One side of this rule should be 
stamped full size and the second edge 
stamped quarter size. 

Another scale that I have, but 
which I have seldom used of late 
years, is one that is full divided on 
one edge to half size and on the other 
to quarter size. I have discarded this 
one because we usually think in inches 
and as nearly all drawings are orig- 
inally made full size. Or, if the 
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original is made to 4 or 4 size and 
the details are to be made to full size, 
I use the one scale to make both 
measurements. 

The type of scale that Prof. Guillet 
recommends can be used in but one 
way. One must always put the inch 
mark on one line of the work, and 
then try to read off the length, less 
a fraction of the first inch, as that is 
the one that is always fully graduated. 
The proper way to measure anything 
is to lay the 1-in. mark on one line, 
and then when the entire edge of the 
scale is graduated, we can read off a 
fractional inch at any point, which is 
the logical thing to do. 


Recording Changes 
on Drawings 


By G. H. Gunn 
Engineering Dept., Naval Aircraft Factory 


INASMUCH as changes on drawings 
affect the planning, manufacturing, 
and inspection departments, care 
should be exercised in making them. 
In our drafting room, draftsmen 
specify the classification of change 
by class number on the change notice 
illustrated, under recommended dis- 
position of stock, irrespective of the 
status of the job in the shop, at the 
time the change is made on the 
drawing. 

Changes are divided into five 
classes: (1) Effective at once. Part 
must be scrapped and standard parts 
salvaged ; (2) Effective at once. Part 
to be reworked as specified; (3) 
Part not affected; (4) Effective after 
run out of parts on hand, in process, 
or on order; (5) Effective at once. 
Additional parts required. 

When possible, parts are redrawn 
to scale if the form is affected. 
Changes on drawings are made by 
filling in a witness number, and a 
date, and a synopsis of the change 
is stated in the “alteration column” 
on the drawing. The same witness 
number is used for all parts changed, 
and is placed alongside of the dimen- 
sions, notes, or quantity, changed on 
the drawing, and on the change notice 
for all classes of changes. 

A change notice is written for each 
separate drawing affected. All in- 
formation on the change notice form 
is printed with India ink. Blueprints 
are made and issued, and the original 
copy filed. A clear synopsis of the 
changes precedes the detailed infor- 
mation of the change notice. The 
alteration column on the drawing, 
and the change notice bear the date. 
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GASKETS 


(CONTINUED FROM PAGE 275) 


burn away or blow out under high 
pressure. Buses, heavy trucks, and 
tractors are frequently operated so as 
to throw an extremely heavy load on 
the engine, the gasket being called 
upon to do its share in this heavy 
service. Certain fuels, such as kero- 
sene, create more heat and increase 
the chance for the gasket to burn 
out. Some high-compression motors 
develop more than normal strain, 
making reinforcement desirable to 
guard against failure of a head 
gasket. 

In one patented design for this 
purpose, an extra flange of metal, 
selected for its resistance to heat and 
pressure, is placed around the com- 
bustion opening. This is accom- 
plished by shaping an extra flange of 
this metal to the combustion open- 
ings and then assembling it in the 
gasket under the flange or binding 
formed from the bottom layer of 
copper. This construction gives an 
extra layer of metal in the inner edges 
of the gasket where pressure and heat 
are greatest. 

Several other constructions have 
been invented for gasket reinforcing, 
including a form known as the double 
overlap. It has been used in bus 
motors and other heavy-duty engines 
and is now being applied to high- 
compression motors for passenger 
cars. In the double-overlap type, 
both the upper and the lower layers 
of metal are flanged around the com- 
bustion opening instead of the bottom 
layer alone as in the standard cylin- 
der-head gaskets. The result is a 
double thickness of metal surround- 
ing the combustion opening, thus giv- 
ing added protection to the asbestos 
filler and providing extra pressure on 
the gasket. This construction is par- 
ticularly effective when the walls be- 
tween cylinder openings are narrow. 

Another method for reinforcing is 
by-a seamless wire insert. This con- 
struction is most practical in gaskets 
with round cylinder openings. A 
welded copper wire ring is formed 
and placed so that it fits snugly under 
the binding of the gasket surround- 
ing the combination opening. In this 
way the binding formed from the bot- 
tom layer of copper is backed up by 
solid metal, thus materially increasing 
the resistance to heat and pressure. 
This form of reinforcement is par- 
ticularly recommended for motors 
where kerosene is used as a fuel. 


One of the cheapest ways of 
strengthening a gasket at its weakest 
point, that is, at the narrow portion 
between the combustion chamber 
openings, is to put in extra layers 
of metal in these areas. These in- 
serts or shims usually are placed be- 
neath the top layer. The effect is 
an extra weight of metal and extra 
thickness of the gasket at a point 
where the severest strains occur. 

While copper is generally accepted 
as the best gasket metal, sometimes 
it is found that other metals will 
resist chemical action and extreme 
heat better than copper does. Where 
sulphur is encountered, such as when 
using natural gas as a fuel, it has 
been found that aluminum is better. 
Monel metal, rust-proof iron, and 
other metals have also been used suc- 
cessfully under some conditions. It 
should be pointed out, however, that 
most gasket failures occurring with 
standard gaskets properly constructed 
are the result of faulty installation 
rather than gasket defects. 

Several special types of gaskets 
have been developed for automotive 
use. The triplex manifold gasket 
for model T Fords furnishes an in- 
teresting example of special gasket 
design. It provides three gaskets in 
a unit instead of three separate ones 
and for economy employs a flexible 
web or holding piece made of steel 
in three sections with sliding tongue 
and slot for adjustment to take up 
variations in cylinder or manifold 
castings. The web has slotted bolt 
holes for ease in setting so that the 
manifold need only be loosened for 
insertion of the gasket. The bolt 
hole slots have bendable prongs that 
can be flattened down to lock around 
the stud bolts when the gasket sheet 
is in place. In this particular type 
of triplex gasket, complete copper- 
asbestos gaskets are used with in- 
tegral flanges that fit snugly in the 
web of the holder. 

Another type of automotive gasket 
is that used on the manifold. One of 
the simplest forms is a ring gasket 
and a gland. More recent types are 
what is known as two-flange beaded 
gaskets made either seamless or plain. 
The seamless inner facing and the 
two flanges affords a smooth, tight 
connection between the cylinder block 
and manifold and the beaded outer 
edge provides increased pressure in 
making tight joints. 
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. . . Because an engineering project is a 
public venture, its authorization will never 
be made unless engineers accept the 
responsibility of disinterested engineering 
information publicly expressed. 


—RALPH G. LINDSTROM, 
Attorney at Law. 


Engineers and the Social Structure 


«X TOU AMERICANS,” said the foreign visi- 
| tor, "are queer people—you rush around 
and save time that you do not use." If that is 


so, the product engineer may be considered as 


even more queer. lle invents and develops ma- 
chines and apparatus that save vast amounts of 
labor and then we do not use that saved labor. In 
other words our social development is not keep- 
ing up with engineering. 

Some self-styled economists are blaming the 
"machine age" for the present unemployment situ- 
ation. But it is not reasonable to think that be- 
cause new labor-saving devices are throwing men 
out of work we should call a halt to further devel- 
opment of them. On the contrary, America is 
only on the threshold of this machine age," and 
the product engineers of the next few years are 
going to do more and more wonders in produc- 
ing machines that will lessen labor and in many 
cases eliminate it altogether. There will be a call 
for highly-skilled men to build these machines, but 
this will not offset the lessening hours of labor re- 
quired to produce all the goods we need. 

What is the answer to the problem? Doesn't 
it mean that the day of politician rule is now over ? 
Engineers must come to the aid of the business 
man in building up a social structure that will meet 
the requirements of the machine age. It will mean 
more government in business and more business 


in government, shorter hours of labor, and even 
rearrangement undreamed of now, but at all 
events it is about time for the engineer to open 
his eyes and look beyond his immediate job. 


Appearance Counts 


O MUCH has been said, of late, about the im- 
portance of the appearance of the product 
that there may be danger of treating the matter 
with the familiarity of contempt. Is the matter 
really so important, after all? 

Here is an instance. The sales department and 
the production head of a company making a ma- 
chine that has always been sold to industry through 
jobbers held that the product was so utilitarian, 
and so confined to the shop, that refinements in 
appearance were unnecessary and consequently 
foolish. The chief engineer thought otherwise 
and fought for his views so persistently that 
eventually he won out. He was permitted to re- 
arrange the minor units in the machine to improve 
its appearance, and to specify an attractive finish. 

At the annual exhibit of this industry the re- 
designed product was introduced to the trade. 
Competition in this particular line was keen. Two 
of the important jobbers handling the product in 
quest on had about decided to switch to a com- 
peting product that looked more easily salable. 
Before signing up, however, they dropped in to 
see if any improvements had been made in the old 
line. What they saw convinced them that it would 
be most unwise to let such a meritorious product 
get away from them, and both promptly renewed 
their contracts. 

Appearance does count, even in machines that 
seldom appear in ‘show windows, or in modern 
kitchens. 


Try Competing Products 
O PRODUCT is so good that improvement 


is impossible. And one of the best ways to 
find this out is to try what somebody else is mar- 
keting. One may regard others' products as defi- 
nitely inferior to his own, but unless he tests these 
products with an open mind in an honest effort to 
find any points of superiority, the chances are that 
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he never will realize how important these points 
are. Naturally, then, he will fail to see that his 
own product is improved in similar respects. 

Too often, testers, consciously or unconsciously, 
strive rather to please the boss with flattering 
reports of his own products or derogatory reports 
of competing products, than to tell him the exact 
truth. Sometimes the whole tendency of a testing 
organization is to find the “bugs” in products 
tried, to build up an “alibi” for turning them 
down, rather than to gain by an honest study and 
utilization of their good points. 

Any such tendency is likely to defeat the whole 
purpose of making the tests. Only the open and 
unbiased mind can get the most good out of test- 
ing and research work. Of course, debit items 
should be recorded and given due weight, but the 
credit items have a lesson of at least equal impor- 
To overlook or fail to profit by them is 
merely to put yourself in a false position of 
security. 


tance. 


* 
Is Engineering a Profession? 


T IS UNFORTUNATE that the title ‘“engi- 
neer" has been conferred on almost evervone 

all the way from draftsmen to salesmen, in any 
way connected with the production of articles or 
the sale of industrial equipment. This undoubtedly 
has done much to create a false impression as to 
the true art of engineering. 

One often hears, “Engineering is largely a mat- 
ter of applying common sense." Such a remark be- 
trays either a lack of accuracy of expression or an 
ignorance of the art of engineering. Perhaps what 
Is meant is, Engineering requires the application 
of common sense," which statement admits of no 
argument. However, to infer that it is not essen- 
tial for an engineer to have scientific knowledge 
and training merely proves that the speaker is not 
aware of the fact that the means for solving our 
great engineering problems are higher mathe- 
matics, physics, chemistry, thermodynamics, and 
their allied subjects. 

Common sense alone may be used successfully 
to cure a cold, but a mastoid operation would be a 
tragic failure if the science of medicine and surgery 
were not invoked. The application of common 
sense alone is similarly limited to solving only the 
most elementary engineering problems. 
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The art and science of engineering, in the true 
sense of the word, cannot be practiced properly 
without first a long period of studying, training, 
and experience. The vocation of engineering 
rightly belongs among the learned professions, 
and as such requires similar preparation, both in 


theory and practice. 
v 


New Designs for Old 
N A RECENT equipment number of the 


Engineering News-Record it was called to the 
attention of construction men that the efficiency 
of road-building equipment is superior to the con- 
trol and operation of it. It was a timely call to 
constructors to strengthen the operating person- 
nel of these machines to obtain greater returns on 
the investment. But to the designing engineer it 
should be a warning that possibly some of the 
bases of his assumptions are wrong. Are the 
machines being designed to fit the class of opera- 
tors normally found as workmen on construction, 
or must the contractor actually go out and find 
men more mechanically-skilled ? 

There is no need for debate—the answer has 
been found many times before in other products. 
When automobiles were first put on the road a 
mechanic was required to go along as operator 
and repairman. But the modern automobile has 
been made so "fool-proof" that a woman with no 
knowledge of mechanics can get from it nearly 
full efficiency in operation. Likewise, the electric 
refrigerator, a complicated machine, has been by 
necessity made to require no mechanical attention 
whatever, even the oiling being automatic. 

If it is admitted, therefore, that road machin- 
ery, which involves a wide variety of machines 
whose sales aggregate millions of dollars annu- 
ally, cannot now be operated at a maximum be- 
cause of the type of operator in that field of work, 
then it is time for the designers to about-face. It 
would seem that the time is at hand when the 
"fool-proofing" should be applied. More impor- 
tant than new devices should be the automatiza- 
tion of existing ones, together with redesign to 
withstand the most severe treatment that the 
machines will receive in unskilled hands. 


Qnm, 
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WHAT’S GOING ON— 


The Month 
In Product Design 


POLISHER and buffer utifizing 

three independent adjustable heads. 
being introduced by the C. I. Packer 
Tool & Die Company, was recently 
announced in American Machinist. 
Work is held in chucks on a revolving 
table. Chucks open and close auto- 
matically. 

Shaper design to insure rigidity and 
eliminate spring or deflection of the 
ram regardless of the length of stroke, 
is shown in an overhead extension ram 
cap bearing and screw-type outer sup- 
port for the heavy-duty draw-cut shaper 
which the Morton Manufacturing Com- 
pany builds. This construction is 
claimed to insure alignment of the table 
and work at all times. Another shaper 
being introduced from Germany by the 
American Klopp Shaper Company has 
the supporting leg for the worktable 
inclined at 30 deg. to the vertical to 
simulate triangular structure and thus 
obtain greater rigidity in handling 
heavy cuts. 


TELEVISION retains the center of 
the development stage. On May 22, 
images 6x6 ft. in size were reproduced 
in Schenectady during a regular theater 
performance. John Hays Hammond, 
Jr., several days later announced the 
invention of a device allowing airplane 
pilots to see landing fields through fog. 
Further developments by other inven- 
tors promise to eliminate the scanning 
disk and its motor, utilizing vacuum 
tubes instead. Philo T. Farnsworth, 
San Francisco experimenter, is working 
along this line and has practically suc- 
ceeded in eliminating all moving parts. 
Further developments of the photo- 
electric cell include the work of Dr. B. 





Timken-equipped 4-8-4 type locomotive, now 
ft. long, weighs 711,500 lb., maximum speed is 85 mph., alternative steam 
pressures are 235 and 250 lb., and maximum starting effort 76,500 lb. 








Marion shovel of 1,550 tons, with 
120-ft. boom and 15-yd. dipper. Com- 
pare the dipper and the man beside it 


Lange of Germany, who has invented 
a cell which can convert light to power. 


The first of two Diesel-electric tank- 
ers being built for the Lake Tankers 
Corporation was recently given its trial 
run. Both tankers have a length of 192 
ft., a beam of 32 ft., a depth of 12 ft., 
and a draft of 9 ft. The power plant 
in each consists of two Winton Diesel 
engines driving two 210-kw. electric 
generators rated 375 r.p.m., 250 volts, 
and with two overhung exciters rated 
at 20 kw. 125 volts. The direct-con- 
nected propulsion motor is rated 500 
hp.. 200 r.p.m., 500 volts, and is of 
double-unit construction. Another re- 
cently announced development is that of 
a remote control tugboat. 


on two-year test. It is 102 


AVIATION designs include a $4,500,000 
metal-clad airship planned for the U. S, 


Army. The craft is expected to be 547 


ft. long, with a maximum width of 119.5 
ft., displacing 3,806,500 cu.ft. of air, and 
having a gas volume of 3,758,000 cu.ft. 
Eight engines with a total horsepower 
of 4,800 would give the craft a maxi- 
mum speed of 100 miles an hour, 25 
miles an hour greater than that of the 
Graf Zeppelin. Plans include provision 
for 30,000 rounds of ammunition, one 
37 millimeter gun, 5,000 to 15,000 
pounds of bombs, two airplanes, ten 
machine guns and a 1,000-watt search- 
light. The weight of the ship would be 
151,400 Ibs. with a useful load of more 
than 200,000 Ibs. The new ship will 
be slightly smaller than the Graf Zep- 
pelin and other dirigibles either just 
completed or under course of construc- 
tion. 

The world’s largest land plane, the 
Super-Junkers G-38, recently completed 
its first overland flight carrying 20 pas- 
sengers. The plane, weighing 24 tons, 
is of all-metal construction and differs 
greatly from all previous types. It 
shows many innovations and is the 
nearest approach to an all-wing plane 
which Junkers has yet developed. Im- 
portant among the innovations are the 
four motors, of a total of 2,400 hp., 
arranged within the wings, which also 
contain part of the passenger cabins. 
The thickness of the wings permits easy 
approach to all motors. The plane's 
span is 148 ft., its length 75 ft., and its 
height, 16. Meanwhile the Rumpler 
Motor Company of Berlin is planning 
a “Flying Wing” plane for trans- 
oceanic flights capable of carrying 120 
passengers and having a cruising radius 
of 5,000 miles, its pay load being 42,000 
lbs. Ten Diesel engines of the pusher 
type, each developing 500 hp., will be 
utilized to produce 145 m.p.h. It is 
considerably larger in general dimen- 
sions than the Dornier Do-X 100, re- 
cently placed in service. The wing 
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All-aluminum truck tank, Standard Steel Works built, half as heavy as 
steel, thus able to increase pay load 20%, offsetting construction cost rise 


spread of the Rumpler plane is 289 ft., 
as compared with 157 ft., for the 
Dornier. 


ELECTRICAL and radio products, 
according to Electrical. Merchandising 
and Radio Retailing, include several of 
the “midget” radio sets. Three of them 
are shown, each as small as an old-style 
loudspeaker. These sets, using 9-in. 
speakers and from three to five screen- 
grid tubes, are claimed to give results 
comparing with those received from 
larger models. The new General 
Motors radio, meanwhile, utilizes a 
“tone selector,” consisting of a fixed 
condenser and a variable resistor con- 
nected in series between the grid termi- 
nals of the two “45” type tube sockets to 
amplify base or treble notes at will. 


“Rotoscope,” a shutter-type strobo- 
Scope, showing interior gearing. 
Capacity is from 100 to 40,000 rpm. 


REFRIGERATORS are being announced 
to meet summer demand. The Kel- 
vinator bottled beverage cooler is of 
the submerged, dry expansion type, em- 
ploying an expansion coil around the 
cooling compartment. The cooler is 
thermostat regulated and has a safety 
overflow feature. Chilled waste water 
is utilized to hasten the cooling of in- 
coming fresh water in the G.E. pressure 
water cooler to economize in the use 
of current. The Welsbach Hydrelectric 
refrigerator stresses hydration of the 
entire food compartment and quick 





freezing of ice cubes and desserts, ob- 
tained by isolating the ice-cube trays 
and substituting a shallow-finned cool- 
ing unit for the customary brine tank 
or frost coil. Cabinets are of seamless 
steel with chromium plated hardware 
and porcelain finish. The Frigidaire 
refrigerator and range, planned to econ- 
omize space, is equipped with an oven 





A Glance Over the Pages— 


1. How can isolated heavy-duty mecha- 
nisms be lubricated? p. 252 
2. What does proper design of a built-up 
shaft require? p. 258 
3. What is Packard practice in specifying 
steels? p. 265 
. Where have glass bearings been used? 
p. 267 
. What factor influenced the adoption 
of alloy steels for locomotives? p. 271 
. Which is the best gasket metal? p. 283 
How may the arc of contact of open 
belts be determined? p. 299 
. Who is the nominee for next president 
of the S.A.E.? p. 289 
. What are the advantages of lacquer as 
a finish for metals? p. 277 
10. What are design trends in shaper con- 
struction? p. 286 


NA M à 


So œ 





and two burners fitting over the re- 
frigerator compartment. The range is 
finished in gray and white porcelain, the 
refrigerator either in cream white Duco 
or gray and white porcelain. Three 
inches of special insulation separate 
range and refrigerator. 


Dr. E. F. W. Alex- 

anderson beside the 

G.E. television proj- 

ector which produces 
a 6x6-ft. image 





News of the 
Metal Markets 


COPPER, which last month yielded to 
the continuing pressure of small sales 
and increasing stock, has again stabilized 
its price position at 13c. Most of the 
present demand is for export, Russia 
being a buyer. Production of this im- 
portant electrical and plating metal is 
being maintained at about two-thirds 
that of last year, according to Metal & 
Mineral Markets. 


TIN continues to attract wide attention, 
but the position of the metal seems just- 
as obscure as earlier in the year. With 
unfavorable May statistics hanging over 
the market, and the expected increase in 
the world's visible supply, the price of 
tin is generally unsettled. It is now 
around 3lic., with little demand at that 
price. General business slowness and 
the increase in the use of alloys which 
do not require plating are contributing 
factors to the present slowness in sales, 


LEAD buying, on the contrary, is fairly 
active. Cable makers, corroders, and 
battery builders are the principal buyers, 
indicating the beginning of an upturn 
in business. The present price is 5.40c., 
with the statistical position of the metal 
expected to improve. 


ZINC buyers are also showing a little 
more interest, but most purchases are 
for the future rather than for im- 
mediate use. The demand for galvaniz- 
ing products is remaining subnormal 
throughout the world and this, of 
course, affects the market. Prices range 
from 4.625 to 4.65c., and are holding in 
that range even though demand is slow. 


OTHER METALS generally are sell- 
ing but poorly and the prices are in 
many cases showing a tendency to slip. 
Aluminum is selling at 24.3c., with the 
demand dull but price firm. Antimony, 
selling at 74c., has but small demand. 
Magnesium is now selling between 65c. 
and $1.00 a Ib., also with lessened de- 
mand. Indications in the metal market 
generally are that buyers are purchasing 
only what they need immediately, hop- 
ing that the prices may continue their 
recent decline. 
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IN THE SPOTLIGHT— 


ATHANIEL K. B. ParcH, secre- 

tary of the Lumen Bearing Com- 
panv, Buffalo, was announced as presi- 
dent of the American Foundrymen's 
Association at their recent annual con- 
vention. 

Josera H. APPLETON, formerly con- 
sulting engineer on design and produc- 
tion for the Barber-Colman Company, 
Rockford, Ill., has become designing 
engineer for the Barber-Greene Com- 
pany, Aurora, Ill. 

Ervin G. Baiey, president of the 
Bailey Meter Company, Cleveland, and 
a widely known engineer, was awarded 
the Edward Longstreth medal by the 
Franklin Institute, Philadelphia, at the 
recent Medal Day exercises. Mr. Bailey 
received the medal upon the recom- 
mendation of the Institute’s Committee 
on Science and Arts. 

A. G. BissELL, consulting arc. weld- 
ing engineer, recently visited the East 
Pittsburgh works of the Westinghouse 
Electric & Manufacturing Company, 
where he studied the erection of the arc- 
welded $1.500,000 Engineering Labora- 
torv now under construction. 

Wrrrwoop E. Brarr, formerly aero- 
nautical engineer for the Walter M. 
Murphy Company, Pasadena, Calif., has 
resigned to take up similar work 
with the Boeing School of Aeronautics, 
Oakland, Calif. 

Jonn Bone, formerly engineer for the 
MacIntosh-Hemphill Company, Pitts- 
burgh, and more recently identified with 
the Wellman Engineering Company, 
Cleveland, has become affiliated with the 
sales department of the Aetna-Standard 
Engineering Company, Youngstown. 

Epwarp P. Warner, editor of 
Aviation and president of the S.A.E., 
with Dr. Grorce W. Lewis as alternate, 
will represent the Society on a commit- 
tee for the preparation of a series of 
\merican papers for presentation at the 
First International Aerial Safety Con- 
gress, to be held in Paris from Decem- 
ber 10 to 23. Pror. ALEXANDER KLEMIN, 
also a member of the S.A.E., will repre- 
sent the A.S.M.E. as a member of the 
committee. 


I. G. BoHRMAN, formerly layout 
draftsman for the Waukesha Motor 
Company, Waukesha, Wis., is now em- 
ployed in a similar capacity by the 
Hercules Motors Corporation, Canton, 
Ohio. 


Henry M. CRANE, dean among auto- 
mobile designers and nineteenth presi- 
dent of the Society of Automobile Engi- 
neers, was prevented by illness from 
presenting a paper at the recent 25th 
anniversary observances. 

Hans Atec BRAINDERS has resigned 
as chief engineer of the Borga Boat- 
building Company, Borga, Finland, to 
join the staff of the A. Ahlstrom Com- 
pany, Warkaus, Finland. 


F. H. Burr, director of the Auto- 
motive Division, Cleveland Pneumatic 
Tool Company, is on a short survey of 


the Southern States in connection with 
expansion plans of the company. 

Joun A. CARNIE, a designer, has re- 
signed from the American LaFrance & 
Foamite Corporation, Elmira, N. Y., to 
join the staff of the American Car & 
Foundry Motors, Detroit. 

E. A. Doyle, consulting engineer of 
the Linde Air Products Company, New 
York, was elected president of the 
American Welding Society at the annual 
meeting. 

E. A. CLARK, sales engineer of the 
Philadelphia Office of the Reliance Elec- 
tric & Engineering Company, has been 
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advanced to the engineering department 
in Cleveland where he will be engaged 
in the design of d.c. motors. 

Cor. HArsrev DuNwoopv has resigned 
as vice-president and assistant to the 
president of the Gardner Motor Com- 
pany, St. Louis, to accept the post of 
executive vice-president of the Universal 
Aviation Corporation, also of St. Louis. 

G. M. Eaton, formerly connected 
with the Molybdenum Corporation of 
America, Pittsburgh, was recently ap- 
pointed director of research of the 
Spang, Chalfant Company, Ambridge, Pa. 

R. H. FiNpLAY has been appointed 
assistant mechanical engineer of the 
Riverside Iron Works, Ltd., Calgary, 
Alta. Mr. Findlay joined the staff of 
the Dominion Bridge Company, Ltd., 
in 1911. Two years ago was appointed 
assistant mechanical engineer at the 
company's Lachine plant, and he has 
now been transferred to Calgary. 


Epwarp R. Fisx, long a prominent 
authority on boiler design and construc- 
tion, has become chief engineer of the 
boiler division of the Hartford Steam 
Boiler Inspection & Insurance Company, 
Hartford, Conn. For some time Mr. 
Fish has been consultant to the boiler- 
engineering department of the Com- 
bustion Engineering Corporation and 
previous to that was vice-president of 
the Heine Boiler Company. 


G. BARNETT FAIRCHILD has become a 
member of the sales engineering depart- 
ment of the engineering division, Buick 
Motor Company, Flint, Mich. 


A. C. HAMILTON, until recently con- 
sulting aeronautical engineer, has been 
elected vice-president and chief engineer 
of the Issoudun Aircraft Manufacturing 
Corporation, Northville, Michigan. 


RicHarp F. Harpin, general man 
ager and chief engineer of the Aircraft 
Engineering Company, Los Angeles, 
was formerly vice-president and chiet 
engineer for the Guardian Aircraft, 
Inc., Moberly, Mo. 


Wa ter B. Hernpon has become a 
layout draftsman with the Cadillac 
Motor Car Company, Detroit. 

FreD Huer, previously chief designer 
for the Bolte Aircraft Company, Des 
Moines, Iowa, recently joined the tri- 
plane division of the Ford Motor Com- 
pany, Dearborn, Mich., as aeronautic 
engineer. 

FRANK S5. Jonw, engaged until re- 
cently in research engineering for the 
Bendix Aviation Corporation, Chica»o. 
has become a sales engineer with the 
Long Manufacturing Company, Detroit. 


Marion H. Kapps, formerly assistant 
field engineer at the General Motors 
Proving Ground, Milford, Mich., is now 
connected with the experimental depart- 
ment of the Chevrolet Motor Company, 
Detroit, as laboratory assistant. 

ALEXIS B. KowoNorr has been pro- 
moted to the post of assistant motor en- 
gineer for the Buick Motor Company. 

Hrcron V. Lovan has resigned from 
the Carlisle Engineering Works, Car- 
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lisle, Pa., and is now in the independent 
field as a consulting engineer. 


Cart A. JoHnson, president of the 
Gisholt Machine Company, Madison, 
Wis., and also president of the National 
Machine Tool Builders’ Association, 
was recently elected a director of the 
National Chamber of Commerce. Shortly 
after the announcement of his election 
he was tendered a banquet by the Madi- 
son Chamber of Commerce. 


RANDOLPH Matson has become an 
engineer with the Ensign Carburetor 
Company, Huntington Park, Calif. He 
was formerly chief engineer for the 
Southwest Aviation Company, Glendale, 
California. 


Howarp E, Corrin, who was fourth 
president of the Society of Automotive 
Engineers, helped put it “on the map.” 
His steam automobile, which he built 
while a student at the University of 
Michigan, was exhibited at the recent 
S.A.E. meeting. 


WiLLIAM  MacDowarp, executive 
vice-president of the United Engineer- 
ing Company and manager of the wood- 
working department, recently celebrated 
his 30th anniversary with the company. 


E. P. McKIBBEN, consulting engineer 
of the General Electric Company at 
Black Gap, Pa., has been elected senior 
vice-president of the American Welding 
Society. 

H. L. Mirrrm, formerly chief engi- 
neer of the Buda Company, Harvey, 
Ill., has been appointed manager of the 
electric railway division, Pettibone- 
Mulliken Company, Chicago. 


CoL. Jesse G. VINCENT, one of the 
designers of the Liberty engine and fif- 
teenth president of the Society of Auto- 
motive Engineers, took a part in the 25th 
anniversary observances at French Lick 
Springs, Ind., recently. 

RicHARD M. Mock, who has been 
working with the Ernst Heinkel Flug- 
zeugwerke, G. m.b.h., Warnemunde, 
Germany, in a consulting capacity for 
the last seven months, arrived in this 
country on April 22 for a business trip. 

HERBERT Mortey has been advanced 
from superintendent of inspection to 
quality manager with the Detroit Gear 
& Machine Company, Detroit. 

GRAYsTON R. OnManr, until recently 
assistant chief engineer for the Abso- 
pure Refrigerator Corporation, has been 
employed as engineer by the Kelvinator 
Corporation, Detroit. 


Vincent Benpix of the Bendix Avia- 
tion Corporation, Chicago, was an- 
nounced as the nominee for president of 
the Society of Automobile Engineers 
tor the year 1931 at the recent summer 
meeting at French Lick Springs. 


GRIFFITH C. NıcmoLson, formerly 
experimental engineer with the Con- 
tinental Motors Corporation, Detroit, 
has become chief engineer of the Mon- 
roe ( Mich.) Steel Casting Company. 


_E. J. Opre, formerly superintendent 
ot engineering and production with the 
Ramsey Chain Company, Inc., Albany, 
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N. Y., is now chief engineer and plant 
manager for the Bailey-Burruss Manu- 
facturing Company, Atlanta, Ga. 


LEIGHTON Orr, until recently a mem- 
ber of the technical data department of 
the Cadillac Motor Car Company, De- 
troit, has become an engineer with the 
Pittsburgh Testing Laboratory. 


CHARLES Pack, New York consulting 
engineer specializing in die-casting prac- 
tice, has moved his headquarters to 60 
East 42nd Street. 


Dr. J. G. Pearce, director of the 
British Cast Iron Research Association, 
London, England, who presented the 
annual exchange paper of the Institute 
of British Foundrymen before the con- 
vention of the American Foundrymen’s 
Association, held recently, spoke on 
cast iron research before the Phila- 
delphia Foundrymen’s Association on 
May 27. 


Dr. Lupwic PRANDTL, professor at 
the University of Goettingen, Germany, 
and one of the world’s eminent author- 
ities on aerodynamics, has been awarded 
the second Daniel Guggenheim gold 
medal for notable achievement in aero- 
nautics, according to a recent announce- 
ment by Dr. Alfred D. Flinn, secretary 
and treasurer of the Daniel Guggenheim 
Fund for the Promotion of Aeronautics. 
Dr. Prandtl received the medal for 
“pioneer and creative work in the theory 
of aerodynamics.” 


Harry Rose, previously automotive 
engineer in the chassis division, Buick 
Motor Car Company, Flint, Mich., has 
become chief engineer of Tropic-Aire, 
Inc., Minneapolis. 


Max Rotter, vice-president of the 
Busch-Sulzer Bros. Diesel Engine Com- 
pany, St. Louis, spoke on “The Diesel 
Engine Situation Today” at a meeting 
of leading engineers under the auspices 
of the four national engineering societies 
in the auditorium of the Interior Depart- 
ment in Washington, D. C., on May 8. 
Other speakers were E. Nibbs, chief 
engineer of the New London Ship & 
Engine Works of the Electric Boat 
Company, Groton, Conn., whose subject 
was “Diesel Engines for Submarines,” 
and O. D. Trieber, president of the 
Trieber Diesel Engine Company, Tren- 
ton, N. J., who spoke on “Lightweight 
Diesel Engines.” 


B. F. SHEPARD, chief metallurgist, 
Ingersoll-Rand Company, Phillipsburg, 
N. J., sailed early in April for a visit to 
the steel mills in Sweden and other parts 
of Europe. 

A. M. SLAGLE, formerly designing 
engineer for the road-roller department. 
Ames Iron Works, Oswego, N. Y., is 
now head of the Slagle Bungalow-Car 
Company of Oswego. 


Bric. GEN. SAMUEL HoF was nomi- 
nated on May 21 as Chief of Ordnance 
of the United States Army with the 
rank of Major General for a term of 
four years. He succeeds Maj. Gen. C. C. 
Williams, who retired on April 1. 
General Hof was the senior candidate 
for appointment who was still eligible 
under the retirement law and his ap- 
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pointment was endorsed by Secretary of 
War Hurley and by General Williams. 
General Hof was commanding officer of 
Frankford Arsenal from March, 1918, 
to March, 1919, when he brought to 
successful production the base tracer, 
incendiary and armor piercing small 
arms ammunition. He first served as 
chief of field service from November, 
1919, until August, 1920, and returned 
to this position in July, 1922, after serv- 
ing as chief of the artillery and auto- 
motive division and acting chief of the 
small arms division. 


Wa ter T. FISHLEIGH, engineer with 
the Ford Motor Company from 1919 
to 1930, the latter six years with the 
Ford engineering laboratories as execu- 
tive engineer, has resigned to become 
a consulting engineer with offices at 
2265 Longfellow Avenue, Detroit. 


WALTER C. SMITH, formerly general 
manager and chief engineer of the 
Vimalert Company, Ltd., Jersey City, 
N. J., is now chief engineer and pro- 
duction manager of Murray & Tre- 
gurtha, Inc., North Quincy, Massa- 
chusetts. 


J. G. Swain, formerly vice-president 
in charge of engineering for the Fire- 
stone Steel Products Company, Akron, 
Ohio, has become manager of rim sales 
for the Goodyear Tire & Rubber Com- 
pany, also of Akron. 

CHARLES F. KETTERING, vice-presi- 
dent of the General Motors Company, 
president of the S.A.E. at the time of 
the World War, and who aroused the 
Society’s interest in research, was active 
in the celebration of the 25th anniver- 
sary of the S.A.E. at French Lick 
Springs, Ind., recently. He also spoke 
on “The Driver, The Car and The 
Highway” as one of a series of safety 
broadcasts over the NBC network on 
Friday, May 9. 

C. G. WENNERSTROM was elected 
chief engineer of the Foote Bros. Gear 
& Machine Company, Chicago, at the 
recent directors meeting. 

C. G. WiLLIAMS has become chief en- 
gineer for the Green Bay Barber Ma- 
chine & Tool Works, Green Bay, Wis. 
He was formerly designer on hydraulics 
in the experimental department of the 
National Automatic Tool (Company, 
Richmond, Ind. 


Epward T. BIRDSALL, research engi- 
neer of the Wright Aeronautical Com- 
pany, who called the first regular meeting 
and was elected the first secretary- 
treasurer of the Society of Automotive 
Engineers, took an active part in the 
celebration of the 25th anniversary at 
French Lick Springs, Ind., recently. 


W. A. Woop recently joined the 
Handy Governor Corporation, Detroit, 
as research or experimental engineer. 
He was formerly research engineer in 
the dynamics section of the Buick Motor 
Company, Flint, Mich. 

Lewis M. CLEMENTs, who was re- 
cently appointed assistant to the manager 
of the radio department of the West- 
inghouse Electric & Manufacturing 
Company, heads up the engineering 







































































Samuel Hof 
* 








Charles Kettering 





Edward Birdsall 












































































* PRODUCT ENGINEERING 


activities of the department, being in 
charge of design, inspection, and serv- 
ice. Mr. Clements entered the employ 
of the Marconi Company in 1914, fol- 
lowing which he was with the Western 
Electric and Bell Laboratories. In 1917 
he took charge of electrical designs of 
all radio equipment made by Western 
Electric for the U. S. Government, and 
later became that company’s chief rep- 
resentative to the government. In 1925 
he became chief engineer of F. A. D. 
Andrea, Inc., and then vice-president of 
the Brandes Laboratories. 


H. L. ZIMMERMAN, until lately 
assistant engineer with the Nash Motors 
Company, Milwaukee, is now engaged 
in the engineering department of the 
Briggs & Stratton Corporation, also of 
Milwaukee. 


Obituaries 


ILLIAM J. DELLES, executive 
engineer of the Turbine Engineer- 
ing department, General Electric Com- 
pany, died at his home in Schenectady on 
May 22, following a sudden attack of 
heart disease. 

FREDERIC J. BRYANT, 66, president of 
the American Fire Apparatus Company, 
New York, died on May 22 at his home 
in New York City. 

P. ALBERT PoPPENHUSEN, 56, died 
May 24 at his home in Chicago. He 
was a nationally known mechanical and 
combustion engineer. 

GEORGE W. PATTERSON, 3d, associate 
dean of the University of Michigan Col- 
lege of Engineering, died at University 
Hospital in Ann Arbor, on May 22, 
after an illness of two months. He was 
66 years old and had been on the Michi- 
gan teaching staff since 1889. Since 
1915 Professor Patterson had been pro- 
fessor of engineering mechanics. 

ANDREW L. RIKER, 62, inventor and 
engineer, a pioneer in the development 
of the automobile in this country, and 
first president of the S.A.E. died at his 
home in Fairfield, Conn., on June 1. 





Meetings 


American Society of Mechanical Engineers 
—Semi-Annual Meeting, Hotel Cadillac, 
Detroit, June 9-12. Calvin Rice, 33 
West 39th St., New York City, secretary. 


American Society for Testing Materials— 
Annual Meeting, Haddon Hall, Atlantic 
City, N. J., June 23-27. C. L. War- 
wick, 1315 Spruce St., Philadelphia, 
Pa., secretary. 


Association of Iron & Steel Electrical 
Engineers — Annual Convention and 
Exposition, Broadway Auditorium, Buf- 
falo, N. Y., June 16-20. John F. Kelly, 
Empire Bldg., Pittsburgh, Pa., man- 
aging director. 


International Congress for General Me- 
chanics—Liege, Belgium, Aug 31- 
Sept. 7. For information address Alb 
Schlag, 4 Place Saint Lumbert, Liege, 
Belgium. 


Radio Manufacturers’ Association Conven- 
tion and Trade Show—New Atlantic 
City (N. J.) Auditorium, June 2-8. G. 
Clayton Owens, Radio World’s Fair, 
1904 Times Bldg., New York City, in 
charge. 
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Old and New Contrasted 
At S.A.E. Anniversary 


BOUT 700 members and guests at- 

tended the summer meeting of the 
Society of Automotive Engineers which 
came to an end with the 25th anni- 
versary pageant on May 29. Guests 
included a delegation of 20 French 
automotive engineers who are being 
conducted through American plants by 
the National Automobile Chamber of 
Commerce, and a delegation of officers 
of the Motor Transport Corps, U.S.A., 
who brought to the meeting a display 
of the automotive equipment which the 
Corps has developed in co-operation with 
S.A.E. representatives. 

High spots of the meeting included 
the Diesel engine session, the transmis- 
sion session, and the anniversary session. 
In the latter some six founder mem- 
bers of the society participated. A. L. 
Riker, first president, and E. T. Birdsall, 
first secretary-treasurer, were among the 
speakers. A telegram from President 
Hoover extending his congratulations to 
the society was read. 

Great interest was displayed in ex- 
hibits of the earliest available automo- 
biles built in this country and Europe, 
including some dating back to the early 





Six-cylinder Mercedes-Benz Diesel 
engine installed in a motorbus 


nineties. One 25-year-old White steam 
car was driven to the meeting from 
Cleveland under its own power. Sev- 
eral old cars were loaned from the Ford 
museum collection, while the Smith- 
sonian museum loaned the original 
Manly airplane engine. 

In marked contrast to this antique 
equipment were the exhibits of modern 
automotive products, including a truck, 
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A section of the exhibits, showing old cars 


a bus, and a passenger car equipped with 
Diesel engines, two makes of front- 
wheel drive cars, an electric brake, new 
engine parts and accessories, gearsets, 
clutches, universal joints, and other 
parts. Several of the formal exhibits 
showed the evolution of such items as 
electrical equipment, steering gears, tires, 
and aircraft from the earliest days. 
Among projected automobile develop- 
ments discussed at the meeting were 
passenger cars with engines mounted at 
the rear rather than in front, inde- 
pendently sprung wheels, and front- 
wheel drives. Announcement of two or 
more front-wheel drive cars and of 
several new models with eight, twelve, 
or sixteen cylinders is anticipated before 
the end of this year. New aircraft 
projected include at least one helicoptor. 
Vincent Bendix, president of the 
Bendix Aviation Corporation, was nomi- 
nated for president of the society. 
The vice-presidential nominees include 
George W. Lewis, representing aircraft 
engineering; Arthur Nutt, aircraft en- 
gine engineering; W. F. Joachim, Diesel 
engine engineering; John A. C. Warner, 
passenger-car engineering ; Carl B. Par- 
sons, passenger-car body engineering ; 
and F. K. Glynn, transportation and 
maintenance engineering. Vice-presi- 
dential nominees representing motor- 
truck and motor-coach engineering, and 
production engineering have not yet 
been made. Frederick S. Duesenberg, 
Norman G. Shidle, and Charles E. 
Tilston were nominated as councilors 
to serve two years, and C. W. Spicer as 
treasurer. Election takes place the end 
of this year, and since a second ticket 
never has been named, nomination is 
considered equivalent to election. 


Registration Law 
Prepared for Engineers 


The American Society of Civil Engi- 
neers with the co-operation of the 
American Institute of Electrical En- 
gineers, The American Society of 
Mechanical Engineers, the American 
Association of Engineers, the National 
Council of State Boards of Engineering 
Examiners, and the New York State 
Society of Professional Engineers and 
Land Surveyors has prepared a “Recom- 
mended Uniform Registration Law for 
Professional Engineers and Land Sur- 
veyors.” Copies may be obtained from 


the A.S.M.E. 


Aluminum Company Opens 
Research Laboratory 


The new $1,000,000 research labora- 
tories of the Aluminum Company of 
America at New Kensington were 
opened on May 20 for inspection by the 
editors of 27 technical and business pa- 
pers. The structure is said to be the 
most completely aluminized building 
in the world. Equipment includes a 
miniature aluminum rolling mill and a 
high-frequency induction furnace. Dr. 
H. C. Frary is research director. 


+ 


To render general engineering service 
in inspection, purchasing, appraising, 
and consulting, the Material & Equip- 
ment Inspection Bureau has been or- 
ganized in Chicago by Francis L. Harris 
and B. C. Rinehart. Offices will be main- 
tained at 332 South Michigan Avenue. 





French delegation which visited the S.A.E. meeting 
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NEW MATERIALS AND PARTS 


+ 


Ashdown 


*Rotoscope" 


THE Ashdown *Rotoscope, invented 
by A. J. Ashdown, London; manu- 
factured in England; and distributed 
in the United States by Livingston & 
Southard, Inc., 17 Battery Place, New 
York, N. Y., is an instrument operat- 
ing on the stroboscopic principle, by 
means of which the observer's vision 
"geared up" to the speed of any 
rapidly moving object. With the de- 
vice periodic motion, whether rotary, 
oscillatory, vibratory or reciprocating, 
can be observed and studied, and the 
exact speed of the moving object can 


is 





Studying action of an auto- 
mobile propeller shaft with 
the Ashdown “Rotoscope” 


be determined without physical con- 
tact of any kind with the object. Slow 
motion study and exact timing at any 
speed from 100 to 40,000 movements 
per minute can be accomplished. 
The chief feature of the Rotoscope 
is the rotary cylindrical shutter, cap- 
able of giving as many as a thousand 
glimpses per second, which blend into 
a continuous impression on the retina 
of the eye. The speed of this shutter 
can be varied by rapid adjustments 
with a tiny five-speed gearbox. Fine 
adjustment speed control is secured 
by means of a centrifugal governor. 
The instrument is compact and 
light, weighing only 6 Ib. With it 
the observer is able to make readings 
under practically any working condi- 


AND 


ENGINEERING 
EQUIPMENT 


tions and without the aid of special 
illumination. It is operated by clock 
work and requires no electrical con- 
nections. The operator simply holds 
the instrument in his left hand with 
the shutter apertures to his éyes and 
controls the speeds with his right 
hand. By setting the speed of the 
shutter at exactly the speed of the 
moving object, the latter appears to 
be absolutely stationary. Its speed 
can then be read on the side of the 
instrument. By increasing or decreas- 
ing the shutter speed slightly, slow 
motion study can be achieved. 
Applications of the Rotoscope in- 
clude: the study and timing of gears, 
ball and roller bearings, springs, cams, 
valves, chain and belt drives, grinding 
wheels, bobbins, spindles, and high 
speed tools ; synchronization ; determi- 
nation of speed losses from friction 
or slip; observation of vibration and 
deflection ; and detection and elimina- 
tion of the many mechanical troubles 
which hinder rapid production. 


EI 
*Columbian" 


Recessed Nut 


LEAKPROOF joints in containers 
for liquids other than oil can be made 
by means of a recessed nut announced 
by the Columbian Steel Tank Com- 
pany, 1505-1623 W. 12th St., Kansas 
City, Mo. The cross-section shows 
that this nut is provided with a small 
recess in the face that fits against the 
plate. Into this recess is placed a 
small gasket, which is pressed in as 


Illustrating the rela- | 
tive strength of the 
‘Hammar” Tooth Form | 






as compared with the 
144-deg. involute and 
20-deg. stub forms 
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The “Columbian” Recessed 
Nut is tightened down on 
a small gasket 


the nut is tightened. With the re- 
cessed nut, the packing may be 
punched, forming a clean hole for the 


nut. 
* 


*Hammar" 
Gear Tooth Form 


GEARS having full length involute 
teeth of maximum strength and min- 
imum wear are available through the 
licensees of the Hammar Company, 
Inc, 17 State St, New York City, 
developers of the “Hammar” tooth 
form. The system is so designed 
that no undercutting takes place at 
the base of the tooth. As a result 
pinions may be cut with eight teeth 
or less and with maximum thickness 
at the root of the tooth; yet they have 
a greater strength factor than can be 
obtained with a generated tooth on 
any of the regular involute systems. 
For example, the Y factor in the 
Lewis formula is 0.156 for a 30-tooth 
Hammar pinion, whereas it is only 
0.102 for the 143-deg. standard tooth 
pinion. The difference between the 
strength of the teeth becomes espe- 
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cially marked as the number of teeth 
in the pinion decrease. 

The radius of contour of the teeth 
is large, providing a proportionately 
larger contact strip. In operation, the 
teeth have a greater rolling action and 
less slip. This better rolling action 
combined with a wide contact strip 
reduces the amount of wear on the 
teeth as compared with the ordinary 
involute form. In addition the sys- 
tem provides a greater angle of con- 
tact, and because of the wider contact 
strip and greater contact angle, the 
system can be adapted to gearing sub- 
ject to impact loading and. high pitch 
line velocity. 

The Hammar tooth form may be 
manufactured on any standard gear 
generating machine, and for calcula- 
tion is handled in the same manner 
as the regular 143-deg. system, in so 
far as the gear dimensions are con- 


cerned. 
y 


Westinghouse 
Light Relay 


THIS photo-electric device, devel- 
oped by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa., is operated by variations 
in light intensity to give continuous 
automatic indications, keep records of 
a series of operations, initiate opera- 





removed from the 
Westinghouse Type LB Light 
Relay, which can be placed 
14 ft. from source of illumi- 
nation 


Cover 


tions, and perform other functions 
automatically. It is manufactured in 
two standard types, LA and LB, 
either of which may be mounted in 
any position. 

The Type LA light relay is in- 
tended for applications where the 
spacing between an incandescent 
lamp serving as a light source and the 
relay is not more than 10 inches, 
whereas the Type LB is for use 
where the maximum distance between 
the relay and the light source is 14 ft. 
Each type consists of a photo-electric 
cell, grid-glow tube, relay, and trans- 
former with the necessary auxiliary 


equipment inclosed in a metal box. 
A glass window in the case of the 
Type LA permits the light to fall on 
the photo-electric cell, while in the 
case of the Type LB a spherical con- 
densing lens is employed. These re- 
lays are for a.c. operation only, and 
are available for 100 volts at any 
frequency from 25 to 60 cycles. 

The relays will open and close a 
l-amp. non-inductive load at 100 
volts a.c. or 0.25 amp. at 110 volts 
d.c. They will handle 0.5 amp. at 
110 volts a.c. with a load such as an 
ordinary relay coil. To control 
greater current an auxiliary relay 
must be employed. 


“Gal-Van-Alloy” 
Coated Steel Sheet 


FINISHES—paints, lacquers, and 
enamels—stick readily and firmly it 
is claimed to “Gal-Van-Alloy” coated 
steel sheet, announced by the Inland 
Steel Company, First National Bank 
Bldg., Chicago, Ill. They will adhere 
firmly without the necessity of using 
an etching solution. 

“Gal-Van-Alloy” coated sheet has 
the coating applied by a special proc- 
ess so that it is completely alloved 
with the base metal. The sheet will 
withstand severe fabrication, drawing, 
or double-seaming without flaking or 
cracking of the coating, and is thus 
adaptable for many forming opera- 
tions, particularly where the coating 
must be left intact. It also with- 
stands heat, acute changes in tempera- 
ture, careless handling, and rough 
treatment. A dent or a knock which 
may break through the painted or 
enameled finish, leaves the protective 
coating unimpaired. 

"Gal-Van-Alloy" sheet is made in 
gages from 16 to 30 inclusive, and 
in two grades; regular, which is suit- 
able for ordinary application, and spe- 
cial, which is smoother and more 
lustrous to assure unusual finishes. 


EJ 
*Greaseal" 


Ball Bearings 


A COMBINATION of the usual 
standard annular closed type of ball 
bearing with a seal feature is found 
on the “Greaseal” bearing, announced 
by the Norma-Hoffmann Bearings 
Corporation, Stamford, Conn. The 
seal feature consists of steel side 
plates with felt interposed, closing 
one side of the bearing. The exten- 
sion of the inner ring completes the 
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Standard load carrying capacity 
and width are found in Norma- 
Hoffmann “Greaseal” Bearings 


seal, which makes this combination 
particularly effective in retaining the 
lubricant in the bearing, as well as 
preventing the entrance of dirt. 
“Greaseal” bearings are intended 
for use on small tools and other 
equipment for reducing cost of ma- 
chining and mounting by eliminating 
a number of housing parts. The 
load carrying capacities equal those 
of the standard series, and the width 
is standard over the outer ring. The 
bearings are suitable for both high and 


low speeds. 
* 


*Quick-As-W ink" 
Valve Coupling 


COUPLINGS for air hoses on ma- 
chine tools and other equipment have 
been placed on the market under the 
trade name of "Ouick-As-Wink" by 
C. B. Hunt & Son., Salem, Ohio. 
This coupling requires only a quarter- 





“Quick-As-Wink” Shu*-Off Valve 
and Coupling for 4- to 1-in. air 
hose 


VALVE ON-AIR BY-PASSE 
TO R MOSE LINE 





Showing how the ‘Quick-As- 
Wink" Shut-Off Valve and Coup- 
ling permits air to flow or bleeds 
it automatically from the tools 
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inch push or pull on the outer mem- 
ber to turn the flow of air on or off. 
The device permits air to be shut off 
anywhere in the hose line, automati- 
cally bleeding air for removal of tools 
for repairs or oiling. It is claimed 
that in spite of the free-swiveling of 
coupling and valve, they are air tight 
at pressures up to 1,000 Ib. per sq. 
inch. 

“Quick-As-Wink” valves and coup- 
lings are made in all sizes from $ to 
4 in., and to fit all common types of 
hose or pipe connections. 


“Square D” 
Motor Contactor 


SMALL size is found in the Class 
8511 motor contactor developed by 
the Square D Company, Milwaukee, 
Wis. The field for this contactor is 
any application where a small single- 
phase motor is to be controlled by a 
push button, thermostat, pressure, or 
vacuum switch. It is mounted on an 
insulated base, with double-break 
silver contact points. 

The contactor employs a floating 
armature, which is also found in the 
company’s larger models. Capacity 





"Square D" Single-Phase Motor 

Contactor to be used with a 

push-button, thermostat, or 
pressure or vacuum switch 


of 15 amp. is given for use with 
motors up to 14 hp., 110 volts, or 3-hp. 
220-volt. It is 5 in. wide, 63 in. high, 
and 43 in. deep. The net weight is 
33 pounds 


Ruthman 
Vertical Coolant Pump 


DESIGNED to be built directly into 
a machine or mounted upon a suitable 
baseplate, the Model A-L two-stage 
coolant pump has been added to 
the line manufactured by the Ruth- 
man Machinery Company, Cincinnati. 


NEW MATERIALS AND PARTS 





A vertical coolant pump that 
will develop a pressure of 39 Ib. 
per sq. inch 


Ohio. This pump is capable of de- 
veloping a pressure of 39 lb. per 
sq.in., and is equipped with a 4-hp. 
motor running at 1,725 r.p.m. It has 
no packing, and thereby eliminates 
unnecessary friction. This permits 
full benefit of the ball bearing 
construction. 

The intake is constructed with a 
stationary device of three curved 
blades to prevent the water from 
whirling. This feature prevents the 
entrance of air, making the flow uni- 
form and free from air bubbles. 


> 
“Rotapiston” 
Rotary Piston-Type Pump 


CAPACITIES per minute up to 2 
gal. are available in the “Rotapiston” 
pump brought out by the Globe Prod- 
ucts Company, Cleveland, Ohio. This 
pump has only four parts, the cam- 





Oniy four moving parts are 

present in the “Rotapiston” 

Pump which has a suction lift 
of 18 feet 
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shaft, two pistons, and the revolving 
rotor in which the pistons oscillate. 
The pump is therefore as simple and 
compact as an ordinary rotary pump, 
but combines the high suction lift and 
discharge characteristics of the piston 
type. No priming is required so it 
is particularly adapted to uses where 
instant action and reliability are es- 
sential. Among these applications are 
the circulation of cutting oil for ma- 
chine tools and forced lubrication of 
machine bearings. The capacities are 
4 gal., 1 gal., and 2 gal. per minute 
for each 100 r.p.m. of the drive shaft. 

It is claimed that a suction lift of 
18 ft. has been obtained with the 
“Rotapiston” pump. To assure noise- 
less operation and steady full-bore 
discharge, the pistons are at right 
angles to each other, each discharging 
at one end while it is creating suction 
at the other. There are thus four 
discharge and four suction strokes to 
each revolution. 

The “Rotapiston” pump is normally 
set for clockwise rotation, but the 
direction can be reversed by merely 
changing the position of the relief 
valve. The camshaft is placed slightly 
off center with the rotor. Revolution 
of the cam causes the two pistons to 
move back and forth in the rotor, 
as shown in the accompanying dia- 





Action of the small 
"Rotapiston'" Pump 


gram. Since the camshaft is off-cen- 
ter, however, and since the center line 
of the camshaft must necessarily co- 
incide with the center line of the 
piston, the rotor revolves to present 
each face of the pistons to the dis- 
charge and suction ports in succes- 
sion. The camshaft revolves at twice 
the speed of the rotor, enabling a 
high-speed motor to be used. 

The three models available are the 
Nos. 1, 2 and 3, having pipe connec- 
tions of 3, 3, and 1 in., respectively. 
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“Graphic” 
Electrical Instruments 


RECORDING voltmeters, ammeters, 
wattmeters, and power-factor meters 
comprise the “Graphic” line of in- 
struments announced by the Roller- 
Smith Company, 233 Broadway, New 
York, N. Y. These instruments are 
available in a.c. and d.c. models and 
are alike as regards case, base and 
clock mechanisms, although the sub- 
base is drilled to accommodate the 
various a.c. and d.c. movements. 
These instruments are supplied 
with gears for five chart speeds, 
namely }, 14, 3, 6, and 12-in. travel 





"Graphic" Type AG Volt- 

meter in portable model. 

Panel mountings can also be 
obtained 


per hour, the chart being 5 in. wide 
x44 in. scale and 75 ft. long. The 
instruments are suitable for panel 
mounting or portable use. 


“Miraculoy” 
Cast Steel 


AIR-HARDENING to as high as 
400 Brinell is the principal feature of 
the alloy casting steel known as 
“Miraculoy,” developed by the Sivyer 
Steel Casting Company, Milwaukee, 
Wis. This material is a complex 
alloy steel containing molybdenum, 
chromium, and nickel to obtain the 
air-hardening properties. This high 
hardness value is accompanied by ex- 
cellent elongation and reduction of 
area. In the normalized and drawn 
condition, Miraculoy has a yield 
point of approximately 85,000 1b. 
per sq.in., tensile strength of 115,000 


lb. per sq.in., elongation in 2 in. on 
18 per cent, and reduction in area of 
40 per cent. 

By liquid quenching Miraculoy can 
be made even harder or tougher than 
in the air-quenched condition. It is 
then suitable for requirements de- 
manding considerable resistance to 
abrasion or a special combination of 
hardness and ductility. 


“Sauter” 
Time Switch 


FULLY automatic switching at pre- 
determined hours, either on a uni- 
form daily schedule or on an auto- 
matically progressive schedule, can be 
obtained through the “Sauter” time 
switch manufactured by R. W. 
Cramer & Company, 136 Liberty St., 
New York, N. Y. The single-throw, 
self-winding time switch may be used 
to turn “on” and “off” blowers, 
pumps, ventilators, and other ma- 
chinery. 

The main switch is a motor- 
operated, rotary, air-break type and is 
self-winding. The motor is of the 
universal series-wound type, with a 
jumper arrangement on the field coils 
to permit operation on 115- and 230- 
volt d.c. or a.c. circuits of any fre- 
quency. The clock has a four-day 
mainspring, but is rewound automati- 
cally twice every 24 hours. It can 
be furnished with a Sunday cutout. 
A single 24-hour dial serves both for 
time setting and for program setting. 
Where it is desired to have the opera- 
tions conform to a constant schedule 





Automatic switching of equip- 
ment circuits off and on in the 
function of the “Sauter” Time 


Switch 
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the plain dial is used, but for part- 
night schedules the astronomic dial 
is employed. 


* 
Westinghouse 
Split Sealed Sleeve Bearings 
LEAKPROOF construction is 


claimed for the split sealed sleeve 
bearing developed by the Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., for use 
on large industrial motors. Formerly 
in bearings of this type, capillary 
spaces between the halves permitted 
escape of oil not only directly across 
the thickness of the housing wall but 
axially along the mating surfaces to 
a point where drainage was effected, 
as by the windage suction of a blower. 
The escaping oil for the most part 
was drainage from the interior walls 
of the upper part of the bearing 
housing, being deposited on these 
walls in the form of almost invisible 
particles. 

In the Westinghouse “split sealed” 
bearing, however, the oil rings and 
other sources of oil spray are fully 
inclosed at all points above the level 





Inclosed oil rings on the West- 
inghouse Split Sealed Sleeve 
Bearing prevent loss of oil 


of the oil in the reservoir, the en- 
closures forming part of the bearing 
itself. The air space within the hous- 
ing around the bearing is thus entirely 
separated from the chambers in which 
the oil rings turn, so that during 
operation of the bearing, the air in 
this space is entirely free from oil 
spray. Therefore, the interior walls 
of the housing remain quite dry, and 
leakage through and along the crevice 
between the upper and lower halves 
of the bearing housing is entirely 
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prevented. Leakage induced by wind- 
age is also avoided, although a cur- 
rent of air may pass through the 
housing. 

In the accompanying figure is 
shown a view of a split sealed bear- 
ing housing cut through the vertical 
centerline and half removed to ex- 
pose the bearing. The oil rings are 
shown at 4, and a portion of one of 
the oil ring guards B is also shown 
cut away, exposing the ring and dis- 
closing the shape of the chamber in- 
closing it. During operation, oil fills 
the reservoir until the lower edges 
C of the oil ring guards are sub- 
merged about ł in. The oil-ring 
chambers open at the top so that the 
operation of the rings may be ob- 
served, however, and these openings 
are provided with a spring-closed, 
felt-lined cover set in a depression, 
so that the oil rings are entirely 
closed off from the air chambers D 
within the housing. 

At the inner end of the housing, 
a separate annular chamber E is in- 
terposed between the bearing housing 
and the point where windage suction 
occurs. This chamber is vented to 
the atmosphere by a duct F, which 
supplies air leakage occurring through 
the annular clearance space G around 
the shaft, thus avoiding exposure of 
the air chambers D of the housing to 
the high windage suction. 


e 
“Hi-Duty” 
Vibration-Proof 
Tube Connector 


COPPER tubing on equipment sub- 
ject to severe vibration, of which the 
aircraft engine is a good example, 
may be connected by means of the 
"Hi-Duty" connector developed by 





ie 


Components of the “Hi- 
Duty" Tubing Connector 
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the Sky Specialties Corporation, 3651 
Hart Ave., Detroit, Mich. It is com- 
posed of two parts. The body is a 
forging machined internally and 
threaded, and the nut and sleeve are 
machined in one piece. The sleeve is 
the cone shaped part on one end of 
the nut. It is cone shaped internally 
and externally so that it will detach 
itself and round the tube into shape 
during tightening. No soldering or 
welding is necessary. The device is 
installed easily in difficult places. 


Cutler-Hammer 
A.C. Motor Starter 


AN AUTOMATIC, across-the-line 
motor starter for a.c. circuits has been 
announced by Cutler-Hammer, Inc., 
2-12th St., Milwaukee, Wis. This 
starter may be used in place of a 
separate starter and fusible discon- 
nect switch, requiring less space and 
simplifying installation. Neater ap- 
pearance is also obtained. 

A feature is a wiring channel be- 
tween the starter panel and the back 
of the inclosing case. which permits 
running the connecting wires where 
they cannot interfere with the opera- 
tion of the starter. Ample room is 





Compactness and simplified 

installation are features of 

the Cutler-Hammer A.C. 
Motor Starter 


provided to bring all of the connect- 
ing wires in at either the top or the 
bottom of the case, according to in- 
stallation requirements. All parts 
are mounted on a back plate, which 
is easily removed for pulling and plac- 
ing of line and motor wiring. 

The disconnect switch is manually 
operated from the outside of the case. 
A cover interlock and an electrical 
interlock are provided. 
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*Flexoid" 
Industrial Coupling 


DISKS of flexible fabric bolted be- 
tween two close grained gray iron 
flanges comprise the flexible member 
of the flexible industrial couplings 
announced by the Smith Power 
Transmission Company, 1213 West 
Third St., Cleveland, Ohio. Each 
flange is bolted alternately to the 
disks, thereby eliminating metal-to- 
metal bearing surfaces, and friction 
is thus eliminated. Also no lubrica- 
tion is required. 

Twisting of the bolts out of the 
fabric because of torque on the shafts 
is prevented by means of the corru- 
gated washers. Stop lock nuts hold 
the bolts firmly. It is claimed that 
the coupling can be used successfully 





Fabric disks comprise the flexing 
element of the '*Flexoid" Coupling 


on reversing drives, because there is 
practically no lost motion and the 
coupling acts as a cushion, absorbing 
vibration, shocks, and jolts. 


“Ultra Fuson” 


Aluminum Paint 


PROTECTION of surfaces from 
corrosive influences while at high 
temperatures is a function of “Ultra 
Fuson” heat-resisting aluminum paint 
marketed by the Ultra Fuson Distri- 
buting Company, 151 Fifth Ave., 
New York, N. Y. This material is 
a chemically treated aluminum pow- 
der which will withstand any constant 
heat up to 2,000 deg. F:, and will 
retain its silvery color up to 1,200 
deg. F. Above this temperature the 
color turns to a dark gray. 

“Ultra Fuson” is applied exactly 
as an ordinary aluminum paint by 
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brush, spray system, or dipping. As 
soon as the painted surface comes 
in contact with heat, the liquid gradu- 
ally evaporates and “Ultra Fuson” is 
claimed to penetrate into the pores 
of the metal and not discolor, peel, 
or blister. 


Westinghouse 
Type WK-97 Safety Switches 


SAFETY switches in the quick-make 
and quick-break type “C,” designated 
as type WK-97, have been announced 
by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. These switches are made 
compact without sacrifice of ample 
wiring room. The line incorporates 
the “De-ion” arc quencher on the 575- 
volt sizes. 

The operating mechanism is actu- 
ated by a compression spring, which 
insures positive quick-make and 





design is fea- 
Westing- 
house Type WK-97 Switch 


Compact 
tured in the 


quick-break. In case of a broken 
spring, external operation is possible, 
and the broken spring will not come 
in contact with the current carrying 
parts. 

The crank and all unpainted steel 
parts are cadmium plated, the crank 
bearings are dust-proof, and lock-on 
and lock-off brackets are provided. 


* 
General Electric 
Industrial Thermostat 


WHERE very close control on in- 
dustrial heating units is not required, 
the type CR-2992-A-1 thermostat 
may be applied. This device, an- 





Temperatures up to 400 deg. F. 

can be controlled with a suitable 

model of this General Electric 
Industrial Thermostat 


nounced by the General Electric Com- 
pany, Schenectady, N Y., is available 
in three ratings; the operating ranges 
being from 60 to 200 deg. F. for the 
first size; 150 to 300 deg. F. for the 
second ; and 250 to 400 deg. F. for 
the third. The current-carrving ca- 
pacity is 15 amp. at 115 or 230 volts 
a.c., or 4 amp. at the same voltages 
d.c. The thermostat will operate 
with a differential of 5 per cent of 
the maximum temperature range. 

The unit is mounted on a pressed- 
steel base and is inclosed by a drawn- 
shell cover, both being finished in 
black Duco. All steel parts are cad- 
mium plated and silver contacts af- 
ford long operation. The copper 
capillary tube, of 4 inch outside diam- 
eter, has the bellows sealed on the 
switch end and the immersion bulb 
at the other end. 


> 
“Perlit” 


High-Test Cast Iron 


STRENGTH in tension and bending 
of about twice that of ordinary gray 
iron is claimed for “Perlit” high-test 
cast iron, licensed for manufacture in 
the United States by the Dursar Cor- 
poration, Newark, N. J., and pro- 
duced at Eastern Steel Castings, Inc., 
Newark, N. J., and the Davies & 
Thomas Company, Catasauqua, Pa. 
Other features are: impact strength 
of about five times that of ordinary 
gray iron; toughness, but good ma- 
chining qualities; non-growth under 
high temperature, making for longer 
life in castings used in this type of 
service, and freedom from porosity. 
Among products for which “Perlit” 
is suitable are claimed to be the fol- 
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lowing: (1) parts subject to abrasive 
wear, (2) parts demanding a tough 
material, especially those which must 
withstand shock, (3) parts in which 
weight and mass must be considered, 
“Perlit” castings, being strong and 
tough, can be made lighter, (4) parts 
which will not warp under annealing 
and heat-treating, (5) parts which 
must withstand high internal pres- 
sures, (6) parts subject to high tem- 
peratures, (7) parts which when 
finished must be clean, dense, and free 
from shrink holes, and (8) difficult 
castings. 


Westinghouse 
Speed-Regulating Rheostats 


THREE d.c., speed-regulating rheo- 
stats, designated as Classes 7350, 7310 
and 7210, have been developed by the 
Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
for starting and regulating the speed 
of shunt or compound-wound, d.c. 
motors in non-reversing service. The 
Class 7350 rheostat is used where a 
50 per cent speed reduction through 
an armature control and a 25 per cent 
increase in field control are desirable, 
the Class 7310 where a 50 per cent 
speed reduction through armature 
control only is desirable, and the Class 
7210 where an increase up to four 
times full speed through field control 
is needed. 

Low voltage protection is afforded 
by spring return of the contact arm 
when the voltage fails. The Classes 
7350 and 7310 are provided with a 
low-voltage mechanism which con- 
trols the rheostat arm on any contact. 





Westinghouse Speed-Regulating 
Rheostat for non-reversing 
motors 
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Parts and Mechanisms 


A mechanism attached to a grinding 
machine for the purpose of forming 
relief in small tools is the subject of pat- 
ent 1,734,735 assigne? to the Kelley 
Reamer Company. 


Henry F. Paul, Astoria, N. Y., is the 
inventor of a nut lock consisting of a 
sleeve on the nut and a spring clamp. 
This is covered by patent 1,734,743. 


An apparatus for feeding blanks to 
dies for the purpose of manufacturing 
bolts was invented by Hanson Thomas, 
Edgeworth, Pa., and is covered by pat- 
ent 1,734,752. 


A cooling system for bearings by 
which the oil is circulated and brought 
in contact with a cooling coil is covered 
by patent 1,734,905 assigned to the 
Kingsbury Machine Works. 


Howard D. Colman, Rockford, Il., 
received patent 1,734,998 for an auto- 
matically controlled clutch actuated by 
a ratchet wheel. 


Westinghouse Electric & Manufac- 
turing Co. is assignee of patent 1,735,- 
105 covering a flexible gear wheel 
comprising a center portion, a rib 
portion, aná an annular spring mem- 
ber between the first two. 


William Miller, England, was granted 
patent 1,735,125 for a ball or roller 
clutch, which is engaged by motion of 
one of the members. 


Patent 1,735,176 was assigned to The 
Rotor Air Tool Co., and covers a fluid 
pressure motor, including a novel means 
for lubricating the cylinder. 


Patent 1,735,203 was granted to 
Patrick J. Kilcullen, Philadelphia, Pa., 
for a speed changing device, consisting 
of a helical gear, an idler gear, and 
means for feeding the idler gear. 


A screw-slotting mechanism that in- 
cludes a burr removing tool is covered 
by patent 1,735,231 assigned to the 
Friedrich Deckel Co., of Munich, Ger- 
many. 


Patent 1,735,398 for an auxiliary tool- 
rotating device for boring and drilling 
machines, whereby small tools may be 
used at a high rate of speed, is assigned 
to the Pratt & Whitney Company. 


A tool spindle brake mechanism is 
covered by patent 1,735,400 assigned to 
the Barnes Drill Company. 


Charles E. S. Place, Manchester, Eng- 
land, was granted patent 1,734,445 for 
a lock nut with castellations on one side 
and a dished face on the other. 


The O. K. Tool Co. is the assignee 
of patent 1,734,502 covering a toolholder 
with a novel locking device that pre- 


vents the tip from twisting about its 
shank, 


August Kitchhofer, Nashville, Tenn., 
has been granted patent 1,733,157 cover- 


ing a steam-operated automatic lubri- 
cator. 





REVIEW OF RECENT PATENTS 


Patent 1,733,416 covers a device with 
a resilient rubber sealing member íor 
shafts, and is assigned to the B. F. 
Goodrich Company. 


Douglas F. Linsley, Stratford, Conn., 
was granted patent 1,733,502 covering 
a vacuum-operated gear shifter, com- 
prising two compartments adapted to be 
alternately connected to a source of 
vacuum. 


A nut-locking device, consisting of a 
spring washer and a means for disengag- 
ing it, is the subject of patent 1,733,529 
granted to Thomas V. S. Dorsey, Lock- 
port, Louisiana. 


Materials 


A welding rod consisting of an iron 
alloy containing about 0.5-per cent va- 
nadium, less than 0.2 per cent of carbon 
and about 12 per cent of chromium is 
the subject of patent 1,728,174 assigned 
to the Electro Metallurgical Company. 


Patent 1,728,772 assigned to the West- 
inghouse Electric & Manufacturing Co., 
covers a soldering alloy containing 99 
to 80 per cent lead and 1 to 20 per cent 
thallium. 


PUBLICATIONS 


ALUMINUM AIRCRAFT ALLOYS. The 
ritish Aluminum Co., Ltd., Adelaide 
House, King William St., London, 
E.C.4, England, has published a booklet 
"Light Alloys in Aircraft," covering 
the various uses of aluminum and light 
alloys in the structure, outer covering, 
power plant, fuel and oil tanks, landing 
gear, and other parts. The New York 
office is at the Channin Bldg., 122 East 
42nd Street. 


Casters. The Saginaw Stamping & 
Tool Co., Saginaw, Mich., has issued 
catalog No. 30-CT, in which among 
other products are described and illus- 
trated the various types of casters for 
application to medium and heavy-duty 
equipment. 


CuHain, Wetpep. The American 
Chain Co., Inc., Bridgeport, Conn., has 
published booklet No. 404, giving tables 
of sizes, weights, loads, and how to take 
measurements when specifying chain. 
The data apply to welded chain. This 
booklet contains 31, 81xll-in. pages. 


CONTROLS INDUSTRIAL. The General 
Electric Co., Schenectady, N. Y., has 
published its 1930 catalog of various 
types of control equipment. Specifica- 
tions and a description are given with 
the illustration of each model. The 
bulletin contains 986, 84x11l-in. pages, 
together with an appendix on the selec- 
tion of motors and control and wiring 
diagrams. 


Cork. The Armstrong Cork Co., 
Lancaster, Pa., has issued a folder con- 
taining technical data on the use of cork 
in sealing anti-friction bearings. 
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GASKETS, “METALLO.” The Metallo 
Gasket Co., 10 to 18 Bethany St., New 
Brunswick, N. J., has issued Catalog 30 
showing the various types of metallic- 
asbestos gaskets, and giving specifica- 
tions for various standards of pipe 
flanges. 


Gears. The General Electric Co., 
Schenectady, N. Y., has published two 
catalogs on gears as follows: No. 
GEA-818A, superseding 818, on “Non- 
metallic Gears and Blanks,” giving a 
price list, and GEA-1043A, superseding 
1043, “Fabroil Gears.” 


GENERAL ELECTRIC PUBLICATIONS. 
The General Electric Company, 
Schenectady, N. Y., has published three 
bulletins as follows: GEA-246B, su- 
perseding 246A, on the “7500 Series” 
synchronous motors; bulletin 4400C, 
superseding 440B, on Type CL-1 turn- 
pull control switch, and bulletin 973A, 
superseding 973, on Type CR 3100 drum 
controllers. 


GENERAL MOTORS STANDARDS SHEETS. 
The General Motors Corporation, De- 
troit, has published Standard Sheets 
to be inserted in Vol. I of its standards. 
These standard sheets are approved as 
of May, 1930. 


Morors. The Century Electric Co., 
1806 Pine St., St. Louis, Mo., has issued 
sheet 13-1 on the Types SC, SCN or 
DSCH, multi-speed, squirrel-cage in- 
duction, polyphase motors of § to 150 
horsepower. 


RorLER BEARINGS. The Hoover Steel 
Ball Co., Ann Arbor, Mich., has issued 
a circular entitled “Why,” which gives 
information concerning the “Hoover” 
tapered roller bearings. 


STEELS. The Inland Steel Co., Chi- 
cago, Ill., has issued a booklet and two 
folders on its sheet steel products. 
These are as follows: “Inland Open 
Hearth Sheet Steel Products,” describ- 
ing the many grades of steel sheets, and 
giving standard extras and differentials, 
tables of tolerances and weights, and 
including a section describing trade cus- 
toms and practices. The first folder, 
“Inland Gal-Van-Alloy Steel Sheets,” 
describes coated sheet steel to take 
finishes, and the second folder, “Endur- 
ing Sheets at Low Cost,” includes new 
data on “Inland” copper alloy steel 
sheets. 


STEELS. The Ludlum Steel Co., 
Watervliet, N. Y., has produced a 
very comprehensive and finely printed 
artcraft looseleaf volume containing 
information on the following prod- 
ucts: high-speed and alloy tool steels; 
corrosion-, heat-, and wear-resisting 
steels; valve steel, and Straus metal. 
Information on these products is very 
accessible and an index is provided. 
Various data are also conveniently 
arranged throughout. Many full-page 
pictures combine to make the catalog 
attractive. Space is provided for the 
inclusion of subsequent publications. 
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Belt Horsepower Charts 
Determining Arc of Contact for Open Belts 
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Belt Horsepower Charts 


Determining Belt Tension Resulting from Centrifugal Force 
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Chart No. 1, in the May number, enables the de- From the point in the vertical scale designating 
signer to obtain the linear velocity of the belt ina given 0.15 in. per ft. per in. width, trace horizontally to 
drive. In the illustrative example given with that 
chart, the linear velocity of the belt was shown to be 
AD — et eae oe — drop down vertically to the horizontal scale, which 
tension set up by centrifugal force can be obtained gives the value of WV? as 13 lb. per in. width of 
from the chart on this page. belt. G 


the right to the point representing a velocity of 
3,160 ft. per min., as indicated by the diagonals. Then 


Contributed by Emory Kemler, Instructor, Department 
of Mechanical Engineering, University of Pittsburgh 
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